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WHY NOT TELL YOUR 
TROUBLES? 

There is a peculiar kink in the 
mental make-up of some tele- 
phone men that makes them take 
the attitude that the public should 
be kept in ignorance of trouble 
and damages that occur to tele- 
phone systems. It is supposed to 
be kept a deep, dark secret that 
wires and poles break down when 
loaded with a half-inch of sleet, 
and that lightning and wind 
storms cause crossed wires and 
grounded lines. 

A hundred lines may be out of 
service and the repair forces may 
labor at top speed from dawn till 
after dark to get them working 
again, and yet there will be no ad- 
mission or statement from the 
management that any trouble has 
occurred; for, if an admission is 
unavoidable, the damage will be 
minimized. 

The public, generally, knows 
when such damage occurs and 
does not expect the impossible in 
making repairs but John Doe and 
his neighbors are likely to do a 
lot of plain and fancy kicking 
when they are left to understand 
that only a small amount of trou- 
ble occurred—and yet their lines 
were left out of service for twen- 
ty-four hours or longer. 

It seems to us that the better 
way is to admit frankly that lines 
sometimes do fail and that it takes 
a certain amount of time and 
Strenuous efforts to make repairs. 
When the number of lines affected 
is large, special effort should be 
made to inform the public of the 
conditions and to assure them 
that repairs will be made as quick- 
ly as possible. We know one tele- 


phone manager who makes it his 
business to learn of all the dam- 
age that is done by a storm not 
only to telephone lines but to elec- 
tric lines, railroads, buildings, 
roads and live stock. He then 
prepares a story for the local pa- 
per which has a real news inter- 
est and which puts over the story 
of the telephone damage without 
having it bear the mark of com- 
pany propaganda. 





EMPHASIZE THE VALUE 
OF SERVICE 

In our contemporary, “Elec- 
trical Merchandising,” we find an 
editorial that may be modified to 
have application in the telephone 
field. The editorial writer is mak- 
ing a plea for the selling of the 
idea that electrical appliances and 
service are something of a luxury 
as well as a necessity. He points 
out that the housewife will econo- 
mize in the use of electricity by 
turning out every light not active- 
ly in use and by reducing the use 
of other electrical conveniences 
and yet will approve the buying 
of a closed car instead of an open 
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model, when a new automobile is 
to be purchased. 

The reason, he avers, is that 
electric service is regarded as a 
necessity and its use is, therefore, 
to be economized while the car is 
a luxury and, as such, will be in- 
dulged to the extent of the ability 
of the owner to pay. If the con- 
venience features were empha- 
sized more by electrical salesmen 
and the necessity features less, 
the use of electrical appliances 
might be made to take on the as- 
pect of a luxury and their sale and 
use promoted thereby. 

It seems that there is something 
of the same thing to be said in 
respect to telephone service. The 
necessity of telephone service and 
the cost of service have been em- 
phasized to the point where peo- 
ple regard the service as some- 
thing that can not be done with- 
out but, by reason of the very fact 
that it is a necessity, one which 
should be purchased at as low 
cost as possible. It seems that 
we have come to the place where 
we could lay emphasis on the con- 
venience and value of telephone 
service rather than its necessity 
and cost. 





PROPER RATE DIFFEREN- 
TIALS 

In a very interesting paper, be- 
fore the last convention of the 
United States Independent Tele- 
phone Association, Mr. R. F. 
Wilder, General Commercial Su- 
perintendent of the Tri-State 
Telephone and Telegraph Co., laid 
down the following principle in 
regard to the differentials that 
should exist between the rates for 
various classes of service: “We 
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must establish such differentials 
as will permit the sale of a rea- 
sonable quantity of each class, 
maintaining such distribution that 
traffic requirements may be met. 
—We must set up a schedule un- 
der which there can be enough 
sold under each class to warrant 
a continuation of that classifica- 
tion—A satisfactory distribution 
of the users of various classes of 
service is one of the most difficult 
problems in the establishment of 
telephone rates and it often has 
to be accomplished by a more or 
less arbitrary fixing of differen- 
tials. 

As Mr. Wilder indicates, it is 
no easy task to establish differen- 
tials that will give a satisfactory 
distribution between various 
classes but a careful study of the 
effect of the differentials upon 
possible development of the va- 
rious classes should give some 
basis for determining what dif- 
ferentials should be established. 
A study of the various orders of 
commissions in rate cases indi- 
cates, however, that such study 
has not been made either by the 
commissions or by the companies 
themselves. 

As an illustration of a situation 
that is not uncommon, we find in 
a recent rate order applying to a 
city of approximately 2,500 in- 
habitants a schedule of residence 
rates as follows: Individual line, 
$2.50 per month; two-party, $2.25; 
four-party, $2.00. Without know- 
ing anything of the local condi- 
tions, it may safely be predicted 
that the development of two-party 
service under this schedule will 
be very small. The people who 
cannot afford more than $2.00 per 
month will take the four-party 
service and a fairly good develop- 
ment of this class will result. 
Those who can afford, more than 
$2.00 per month or who dislike 
party line service will jump the 
two-party class entirely and will 
pay the rate for individual lines. 
As a result, there will be only a 
few two-party users and they are 
likely to be so scattered that the 
majority of them will actually be 
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getting individual line service at 
the two-party rate. If no greater 
differential is justified between 
four-party and individual line 
service, it would seem that the 
two-party line classification 
should be eliminated entirely. 
In another case, an individual 
line business telephone rate was 
established at $4.20 while a two- 
party business rate was $4.00. If 
there is any reason at all for party 
line business service, it is to pro- 
vide service for the small business 
house that has a limited use of 
the telephone and can not afford 
to pay the individual rate. It 
would seem that the difference of 
twenty cents per month would 
not make the two-party service at- 
tractive and that a very small de- 
velopment would result. 


THE TREE TRIMMING 
SEASON 

A number of telephone com- 
panies have discovered that the 
early months of the year are the 
most favorable for the annual job 
of tree trimming. This is a class 
of work that can be done during 
months when construction is 
nearly at a standstill on account 
of frozen ground and unfavorable 
weather. The tree trimming job 
can be done in weather that is un- 
suitable for wire work, or other 
work requiring the use of small 
tools. 

From the standpoint of the 
trees themselves, it is better that 
the trimming be done before the 
sap starts; and, from the stand- 
point of securing trimming rights, 
it is found that property owners 
will grant permission for remov- 
ing branches when the tree is 
bare of leaves that they will not 
permit to be touched when the 
tree is in foliage. 

Deferring the trimming until 
summer or autumn, brings it into 
a time that can be used to better 
advantage for other work and 
also leaves the wires burdened 
with foliage and branches during 
the spring and early summer, 
with all of the resulting difficul- 
ties from low insulation. A few 
weeks of tree trimming in the 
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months of January, February and 
early March is a wonderful spring 
tonic for any telephone system. - 





DO YOUR CONSTRUCTION 
SHOPPING EARLY 
Thus we paraphrase the slogan 
of the Christmas shopping sea- 
son. We are urged to do our 
holiday shopping early so that we 
may find a better selection of 
goods, smaller crowds in the 
stores and more time to search 
out suitable gifts for those whom 
we wish to remember. The rea- 
sons for early buying of mate- 
rials for the telephone construc- 
tion program are similar, but 
there are other weighty ones as 

well, 

The telephone manager who 
makes up his requirements of 
construction materials early, has 
the opportunity to study the va- 
rious products that are available 
and time to make a selection of 
the type that will best fit his 
needs. He may follow the mar- 
kets and take advantage of pur- 
chasing when the prices are most 
favorable. This applies particu- 
larly to such materials as poles, 
copper wire and lead covered 
cable. 

By making up his lists of sup- 
plies needed, he may do so leis- 
urely and thus may avoid the 
difficulty of finding that certain 
items have been omitted and 
others bought in quantities either 
too large or too small. 

The greatest advantage of all 
comes in preventing the annoy- 
ing delays and losses of time 
that occur, due to the fact that 
certain necessary items are not 
on hand. Thousands of dollars 
are wasted each year, due to the 
fact that construction gangs get 
nicely started on jobs and then 
must be transferred to others, 
temporarily, or must be laid off 
until the management, by re- 
course to much telephoning and 
telegraphing, can pick up a rush 
shipment of essential supplies. 
There is every reason why con- 
struction buying should be done 
early—and the best time is 
NOW. 
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Telephone Facilities at New 
nion Station, Chicago 


[he great Union Station project at 
Chicago which was started in 1914, and 
ypened to the public in 1925, covers with 
its station and tracks an area of 35 acres, 
and serves the patrons of four railroads; 
namely, the Chicago, Milwaukee and St. 
Paul, the Pennsylvania, the Chicago and 


Alton, and the Chicago, Burlington and 


In the main building, comprising the 
station proper, shown at the left in the 
picture of the group of buildings, Fig. 1, 
are located part of the general offices of 
the railroads using the station as a ter 
minal, those of the Union Station Com 
pany which operates it, the main waiting 
‘oom, ticket offices and the service bu- 
reaus for handling the needs of the pub- 
lic in connection with train service 

Among the various factors contributing 
to the successful operation and manage- 
ment of the station, probably none is 
more important than the telephone serv 
ice. Early consideration of the telephone 
equipment that would be necessary in the 
oint use of the station led to the o1 
ganization of a committee to investigate 
the general problems, particularly those 
relating to the dispensing of information 
to the public regarding train service and 
those of caring for Pullman reservations 
his committee, which was composed of 
representatives of each railroad con 
pany, visited some of the larger railroad 
terminals of the country and collected 
onsiderable data in connection with the 
provision of telephone service for rail 
roads handled as a group. As a result 
of this study, it was decided to employ 
the system described below which con- 


sists fundamentally of equipment as fol- 


1. A separate manual private branch 
exchange for each of the four railroads 
or handling administrative business. 

2 4 combined information bureau, 
under the supervision of the Union Sta 
tion Company, to furnish the public in 
tormation regarding train service. 

3. A combined reservation bureau ar 
ranged so that each railroad company 
may handle and supervise its own re 


uests for Pullman accommodations 


4. A semi-mechanical private branch 
exchange for the Union Station Com 
pany. 


7 Attended public telephone pay sta- 
tions to care for the needs of the patrons. 
[he four railroad private branch ex- 


change switchboards are of the familiar 


manual types, which at the time of their 
installation appeared to best meet the 
needs of each particular company, and 
since they employ no unusual features, 
this article will be confined chiefly to a 
discussion of the equipment provided for 
the service bureaus and for the Union 
Station Company. 

The information and reservation bu- 
reaus, together with the associated 
clerical forces, locker and supply rooms, 
occupy about 4,500 square feet of space 
on the third floor of the station building, 
and are entirely separated from the other 
telephone and office forces. Considerable 
care was taken to provide quiet operating 
rooms and good lighting facilities. The 
apparatus associated with this equipment 
is located in common with that of the 
Union Station Company's equipment on 
another portion of the same floor. 
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By R. J. FERRIS and F. T. FOSTER 


The accompanying photographs of 
portions of the actual equipment, together 
with the sketch showing in schematic 
form the method of interconnection, will 
possibly be of assistance in gaining an 
understanding of the manner in which the 
traffic is handled. 

Information Bureau 

The purpose of this bureau is to fur- 
nish information regarding train service 
to the public. Approximately 4,500 calls 
are received daily, and they may come 
directly from the central office or from 
the railroad and Union Station Com- 
panies’ private branch exchange boards. 

The equipment shown in Fig. 2 con- 
sists of three table-like sections of four 
positions each, two on each side, making 
a total of twelve positions. Two key- 
shelves per section are provided, one be- 
tween each two operators’ positions. The 


Fig. 1 (Above)—Union Station Buildings 


Fig. 2 (Below) 


Information Bureau 
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keyshelves, which are mounted flush with bureau manager’s desk, shown 11 pl 
the top of the sections, are each equipped __ ture This desk is also providec 
with 32 keys for terminating trunks and lines tor monitoring on th rt 
tie lines. Twenty of these keys are used operators 
for central office trunks and for tie lines The information bureau has a sepat 
from the four railroad boards as well as listing in the Chicago city teleph 
from the Union Station Company’s semi- directory, and calls to it are, theref 
: : ¥ 2 ] +h ot ] + 
mechanical equipment. Two keys, one normally received overt e central of 
for each operator (designated “out”) are trunks. In some cases, however i 
arranged for outgoing service to the mation calls may originate at 
manual positions of the Union Station Station switchboard, or at any one t 
Company's semi-mechanical board, and railroad boards, and facilities have be 
two, one for each operator, to the infor- provided for completing such calls t 
mation supervisor. There are also eight information table over tie lines as 
keys, a set of four for each operator, above. 
arranged to transfer calls to the reserva- A patron, after receiving informat 


tion bureau, one key in each set being 
provided for each railroad company. The 
trunks from the central office, because of 
the large number, are divided into two 
groups, odd and even, each group appear- 
ing in alternate keyshelves throughout 
the lineup. 

In order to obtain flexibility in the dis- 
tribution of lines, cross-connections are 
provided on a rack located in the lower 
part of the sections. A _ glass-covered 
turret is mounted above the keyshelves in 
all positions, at a height sufficient to per- 
mit of operating the keys, and under the 
glass are displayed the train charts and 
other data for which information is fre- 


Racks 


tables, as shown in the picture, are con- 


quently requested. holding time 


veniently placed on each side of and 
parallel to the table positions. The upper 
slanting portion of the racks is also cov- 
ered with glass for the display of in- 
formation similar to that displayed on 
the turret. 


The supervisors’ lines terminate on the 


DIAGRAM TABLE 


Fig 


4 


Reservation 
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as to trains and schedules, frequently de- 
sires to immediately make Pullman reser- 
vations. To care for these cases without 
requiring the patrons to make additional 
calls, a trip relay equipment has been pro- 
calls to the 


reservation bureau. This relay equipment 


vided for transferring the 
is so arranged that when any one of the 


four transfer keys, mentioned above, is 
operated, the call is automatically trans- 
ferred over one of the trip lines, shown in 
Fig. 3, and a lamp is lighted before the 
reservation operator. By 


transfer key, 


public operat- 


ing the proper the call may 


be routed to the particular reservation 
positions where business for the railroad 


is handled. When the call has 


been cé mple ted, the Op ration of a release 


involved 


key at the reservation position will re 


store the circuits to normal 
An outgoing call may be made by oper- 
ating the “out” key on a line to the 
Union Station Company’s board and pass 
ng the number desired to the attendant 
the same a is done ol an manual 
extens 
Art ingel nt ive bee provided 1or 
iandling requests for information mad 
t mignt I it ther pert ods I light 
traft t the informati bureau in tl 
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trunks t egular informati table 
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Uni Station Compa private 
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ils Oo! tl rmat I tal ¢ t the 
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table, the trunk number on which the 
call is received, is passed over one of the 
outgoing lines to the Union Station Com 
pany’s attendant, who, having access to a 
multiple of the information trunks, com 
pletes the connection to the proper person 
in the “tours bureau.” 
Reservation Bureau 

This bureau which handles all business 
in connection with Pullman reservations 
is, insofar as telephone service is con 
cerned, divided into two separate and dis- 
associated parts. One, the public reser- 
vation table (shown at the right in Fig. 
4) cares for all business originated by 
the public through the railroad and Union 
Station Companies’ switchboards, through 
the consolidated ticket offices and from 
the information bureau The other, 
known as the diagram table (at left in 
Fig. 4) cares for all business originated 
by agents at the station and consolidated 
ticket offices and at hotel agencies. Whil 
these boards are located in a common 
room and adjacent to each other, as 
shown in the picture, the telephone facili 
ties for one have no connection with 
those for the other; however, the in- 
formation required for conducting the 
business of both is the same. Consid- 
erable study was, therefore, given to the 
design and relative location of the two 
boards to make one common set of Pull- 
man records readily accessible to both 
with a minimum expenditure of effort on 
the part of the operators. 

The double-sided racks for holding the 
Pullman diagrams are mounted on the 
diagram board, making it necessary for 
the public reservtion operators to turn 
around and reach over the diagram 
operators to secure the information filed 
in the racks. As will be noticed in the 
picture, the keyshelves of the public 
reservation board and the associated 
chairs are considerably higher than those 
of the diagram table. This difference in 
design was governed by the obvious fact 
that less physical exertion is necessary in 
partially stepping down from a relatively 


high chair than would be required in 
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Fig. 6 and Fig. 7—Views of Switchroom 


arising from a low one. The distance be 
tween the two lines of boards was care- 
fully worked out after the sections were 
delivered and the space reduced as much 
as possible, still allowing a satisfactory 
aisle for the supervisory forces. 

Each railroad has a representative in 
the bureau to supervise the work concern- 
ing his company. Each representative is 
provided with direct lines to his private 
branch exchange board, and with moni- 
toring lines to all bureau positions under 


his supervision. 


Public Reservation Table 

The equipment consists of seven two- 
position sections on which are handled 
approximately 1,500 calls daily. Terminat- 
ing on this board keys and lamps are 
trunks from each of the four railroad 
boards, from the Union Station semi- 
mechanical equipment and the transfer, 
or trip, lines from the information table. 

The positions required by each railroad 
are grouped together and each group is 
located insofar as possible, directly op- 
posite the diagram table positions as- 
signed to the same railroad. Flexibility 

distributing the lines in each group is 
provided by cross-connections on a rack 
located in the lower part of the sections. 

Calls transferred. from the information 
bureau have already been discussed under 
that heading. Those originating at any 
of the private branch exchange boards 
are handled in a similar manner except 
that the operation of the release key 


Fig. 5—Semi-mechanical Switchboard 
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causes .the private branch exchange super- 
visory lamp to light and the connection 
is then taken down by the private branch 
exchange operator. 

Diagram Table 

This, because of its unusual and unique 
features, is perhaps the most interesting 
part of the station telephone facilities. 
The equipment consists of seven four- 
position sections or a total of 28 posi- 
tions. The sections are arranged with 
two positions on each side with space 
through the center for racks in which the 
Pullman diagrams are filed. The top of 
each position provides liberal writing 
space and is only thirty inches above the 
floor, permitting the use of ordinary desk 
chairs. To the left of the writing space 
are located the lamps and keys on which 
the trunks terminate. Dials are provided 
on some of the positions for operating 
the call-back feature which will be de- 
scribed later, and as in the case of the 
public reservation table, the positions re- 
quired by each railroad are grouped 
together and flexibility in distributing the 
trunks in each group is provided by 
cross-connections in the lower part of the 
sections, 

Approximately 4,000 calls per day are 
received on this board, all originated by 
the station, consolidated and hotel ticket 
agencies. Each of the 55 lines from the 
ticket agencies, terminates in an auxiliary 
call-back relay equipment and a step-by- 
step selector, on the levels of which ap- 
pear the trunks to the diagram table. The 
lines are also bridged to the bank ter- 
minals of a group of 6 step-by-step call- 
back connectors. Each selector and con- 
nector has access to a bank of 100 ter- 
minals arranged in ten levels of ten ter- 
minals each. 

Certain definite levels on the selectors 
are assigned to the trunks for each rail- 
road as shown in Fig. 3, and levels 0 
and 1, which are not assigned, are con- 
nected to the manual positions of the 
Union Station Company’s private branch 
exchange where calls made in error to 
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these levels may be intercepted. All 
trunks for each railroad company appear 
in every position of the group used by 
that company, the order of answering 
being indicated by the use of different 
colored lamp caps. White indicates first 


choice, red, second choice, and_ green, 


third choice. Certain trunks may be ar- 


ranged as first choice in -one position, 
second in another position, and third in 
still another. Trunks from the selectors 
on which lines from hotel agencies are 
terminated, form a separate group, but 
the arrangement of levels is similar for 
both. 

\ part of the positions used by each 
railroad are provided with dials, as men- 
tioned before, and also with outgoing 
lines to the ringback connectors for the 
purpose of making calls to the various 
ticket agencies. 

The lines at the ticket agencies ex- 
directly to the table 


ordinary 


diagram 
with 
dial instruments, and an agent wishing to 


tending 
equipment are provided 
call for a Pullman reservation lifts his 
receiver from the hook, and upon hearing 
dial tone, dials one digit, corresponding 
to the selector level on which the trunks 
to the particular railroad involved are 
located. This causes the selector brushes 
to travel upward to the desired level 
from which point they rotate automatic- 
ally and select an idle trunk. The selec- 
tion of a trunk lights an associated lamp 
on the diagram table where an operator 
answers by depressing a locking plunger 
type key. When the conversation has 
been completed, the operator disconnects 
by depressing the associated release key 
and the apparatus is restored to normal 
as soon as the calling agent replaces his 
receiver on the switch hook. 

If a request for Pullman accommoda- 
tions cannot at once be filled, it may be 
found possible to care for it later, because 
of cancellations or other reasons, in 
which case it becomes necessary to call 
the agency from which the request origin- 
ated. This work is handled only from 
designated positions, those equipped with 
dials, in each railroad group. To origin- 
ate such a call the operator depresses a 
key on one of the outgoing lines, which 
connects her position equipment to a “call- 
back” connector. The operator then dials 
two digits, the first of which elevates the 
connector brushes to the proper level, and 
the second rotates them to the particular 
terminal in that level on which the de- 
sired line appears. When connection to 
the line has thus been established, the in- 
coming selector is disconnected from the 
line by means of the auxiliary relay 
equipment and the distant telephone bell 
is rung automatically. At the conclusion 
of the conversation the operator restores 
the key and when the called party hangs 
up his receiver, the equipment is again 
restored to normal. 
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Union Station Company’s Semi- 
Mechanical P. B. X 


Early studies of the telephone needs of 


the administrative forces in conducting 
the many activities incident to the opera 
tion of the station, indicated the necessity 
of handling a large amount of interde 


partmental traffic. Because of this, it 


appeared desirable to employ equipment 
of the semi-mechanical type 

The equipment, which was engineered 
to handle approximately 13,000 calls 
daily, consists primarily of the following: 

Two positions of multiple type switcl 
board. 

Three hundred line switches 

Fifty selectors. 

Forty connectors. 

One power plant 


The two positions of switchboards as 


shown in the picture, Fig. 5, are located 
in a separate operating room adjacent t 
the switch room in which the mechanical 
apparatus is mounted. In the panels of 
this board are terminated the various tie 
lines and the two-way trunks to the cer 
tral office, as well as a multiple of all 
lines connected t 


extension telephones 


the mechanical equipment The key 


shelves are equipped with dials an 
double-ended cord circuits 
The plunger type line switches are ar 


ranged in units of 100 and each unit is 


enclosed in a glass case in which are als 
mounted the connectors The connector 
side of these cases, or boards, as they are 
usually called, is shown at the rear in 
one of the accompanying pictures of the 
switch room, Fig. 6. 

The selectors are mounted on the se 
lector frame, shown at the front in the 
On this frame are also mounted 
call-back 


associated with the diagram table 


picture. 
the selectors and connectors, 

Flexibility in the distribution of lines 
and trunks is provided by cross-connec- 


tions on the distributing frame shown, and 


the relay equipments required in the var! 
ous circuits, including those of the in- 


formation and reservation bureaus, a 


mounted on relay racks which are als 
shown in another one of the pictures, 
Fig. 7 

The power plant consists of a 48-volt 
storage battery for supplying talking and 


signaling current, a motor-generator se 


for charging the battery, ringing ma 
chines for supplying ringing current an¢ 


} 


the various tones, and a power board ot 


which is mounted the control apparatus 


The motor-generator set is mounted on a 


steel machine table shown in Fig. 7, while 
the ringing machines, both regular and 
emergency, are mounted on the lower 


part of the power board. Battery voltag 
regulation is maintained by six counter 
FE. M. F 


cut in and out of the circuit as the volt 


cells which are automatically 


age varies The charging set is alsé 
automatically controlled during ormal 
operation. Over-charging the batteries 


however, must be controlled manually 
The dial extension lines connected t 

this equipment, terminate on line switches, 

the banks « 


trunks to. the 


f which are connected by 


selectors The select I 


banks are in like manner connected t 
the connectors, on the banks of whicl 
appear a multiple of the extension lines 
The selectors and connectors are similar 
in design and function to those used i 
connection with the diagram table. The 
assignment of the selector levels is show1 
on the sketch, Fig. 3 
To make an intercommunicating cal! 


that is, a call from one dial extensior 


to another—the calling party takes his re 
ceiver from the hook, and upon hearing 
the dial tone, dials three digits. The act 
of taking the hook 
causes the associated line switch to con- 


nect with a trunk to an idle selector. The 


receiver from. the 


first digit dialed elevates the selector 


brushe Ss te the Ie vel (corresponding to the 
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digit dialed) on which trunks ‘to the 
proper connector group are terminated, 
and the brushes then rotate automatically 
to select a trunk to an idle connector. 
The second digit dialed, in turn elevates 
the connector brushes to a corresponding 
level, and the third digit rotates them toa 
the particular terminal on which the 
called line appears. When the connec- 
tion has been established, the called 
party's telephone bell is rung automatic- 
ally. At the conclusion of the conversa- 
tion both parties hang up the receivers, 
and the apparatus automatically restores 
to normal, the line switch and selector 
under control of the calling party’s switch 
hook and the connector under the control 
of the called party’s switch hook. In 
case the called party’s line is busy, the 


“busy” tone to the 


connector will return a 
calling party. 

To make a call from an extension to 
a central office line, the calling party pro- 
ceeds the same as on an intercommuni- 
cating call, except that only one digit is 
dialed. This causes the selector brushes 
to select an idle trunk to the central office 
and then as soon as the central office dial 
tone is heard, the calling party dials the 
desired number as listed in the telephone 
directory. 


Certain central office calls, such as 


those for toll, or calls to the service 
bureaus, are handled by attendants at the 
manual positions, who may be reached by 
dialing ‘0.’ Calls made in error to vacant 
selector levels or to vacant connector ter- 
minals which have not been assigned, are 
also completed to these attendants, where 
they are intercepted. 

All incoming calls from the central 
office are received over the two-way 
trunks at the manual positions where con- 
nections are established by the attendants 
to the extension multiple which appears 
in the face of the board. At this switch- 
board are also handled certain calls from 
the information bureau, as previously de- 
scribed, as well as calls to the reservation 
bureau. 


Public Pay Stations 

The telephone needs of the traveling 
public are cared for by two attended 
public pay stations of the usual manual 
type, one of which is shown in the accom 
panying photograph, Fig. 8. One, located 
in the concourse, consists of an attend- 
ant’s position and 17 booths, the other, 
in the main waiting room, consists of an 
attendant’s position and 15 booths. In 
addition there are 10 non-attended public 
telephones located in the concourse and 6 
each in the women’s and men’s waiting 
rooms 


South Dakota Convention Again 
Elects Straight Year’s Leader 


Sioux Falls, S. D.—W. W. Straight of 
Crooks again was elected president of the 
South Dakota Telephone Association at 
the 20th annual meeting of the organiza- 
tion held here. Thomas Phalen of Aber 
deen was re-elected secretary-treasurer 
I. F. Orcutt, Onida, was named vice 
president and was placed on the executive 


cornmittee, most of the members of this 


committee being returned to office. 
Advising consolidation of neighboring 
maller companies as the chief remedy 
for their mistakes of the past, J. C 
Crowley, secretary-treasurer of the 
Minnesota association, cut loose with a 
stirring and thoughtful address before the 
two hundred South Dakota men who 


attended the sessions Crowley sketched 


the development of the telephone indus 
try’s manufacturing, operating and public 
relations, and summarized the significant 
periods and their effects He declared 
hims« ngly in favor of commissions 


want . § 


'y appointment rather than 
ele 1 \s a result in many cases of 
economies being carried to extremes, so 
Crowley said, many of the smaller com 
tinding themselves “up against 
In suggesting a way out he advised 


“In many instances the exchange prop- 


erty in itself is too small to exist on the 
revenues it might obtain from its local 
service 

“If it should happen to be one of those 
exchanges that has a large list of switched 
service stations, as compared with the 
number of local stations served, then the 
answer is a consolidation of all interests 
into one company, so that the field of 
spread will be sufficiently wide that each 
class of service will share its just pro- 
portion of the costs of rendering the 
Service. 

“In this way, the unified service can 
employ a competent maintenance man, as 
suring service to all in prompt. repairs 
done in a satisfactory manner and _ in 
accordance to standard practice 

“ln many sections, there are small ex 
changes of from 75 to 150 subscribers 


or more, where three, four, five or six 


towns or villages can be grouped into on 
or two central offices by a complete cabk 
system tying these units together, placing 
them under competent supervision and 
management. 

“In these days of good roads and the 
automobile, these groups could be oper- 
ated and maintained profitably at a nom- 


inal increase over the present rates, as- 
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suring to all a continuous service through- 
out the year; while under the present 
method, these same exchanges, as separate 
units, are unprofitable; service is given 
for a limited number of hours per day, 
and they depend largely upon God, wind 
and the weather for maintenance. 

“The type of rural lines owned and op- 
erated by farmers is one that is probably 
more troublesome to the manager of the 
telephone exchange than all other types 
of service combined, for in most in- 
stances no inspection or repairs are made 
on these lines until the line itself is out 
of commission; and when repairs are 
made, they are of a temporary character, 
made by some novice rather than a com- 
The public, not being 
aware of the division of ownership, com- 


petent repairman. 


plains to the local manager, who, under 
present methods, is helpless to remedy the 
difficulty. 

“My prediction as to what will become 
of this class of farm line, unless the own- 
ers agree with the proposition heretofore 
made as to consolidation of interests 
with their respective exchange, is that 
they will eventually go begging for own- 
ership.” 

Crowley also cited the return of col- 
lege-trained farm boys and girls to the 
ancestral roof as a strong factor in pro- 
moting a demand for rural service ap- 
proaching the metropolitan standard. He 
counseled more interest and battle from 
the owners of smaller telephone com- 
panies whose business affairs outside of 
the telephone industry possibly cause 
them to look upon their telephone com- 
pany as a step-child. 

H. P. Hartwell of Irene, an active 
figure in the state’s telephone industry, 
and former state legislator, spoke on 
“How Vicious Legislation Can Be Pre- 
vented.” “Plant ‘Maintenance-Deprecia- 
tion Accounting Methods” was the sub- 
ject of an interesting address made by 
G. A. Anderson, general manager at 
Aberdeen. Another intimate and helpful 
talk on adequate rates was given to the 
Wilder, the Tri- 


State’s commercial superintendent. Charles 


convention by R. F. 


Deering, secretary-treasurer of the na- 
tional association, and Harold Brown, 
president of the North Dakota associa- 
tion, also were featured speakers. The 
state government was well represented by 
J. J. Murphy, a member of the railroad 
commission, who spoke on co-operation, 
and by B. W 


Mr. Baer pointed out that the state’s 


3aer, director of taxation 


telephone property for taxation purposes 
had increased from $3,641,862 in 1913 to 
$6,314,617 in 1925. 


crease for the industry was explained, 


This 73 per cent in- 


and as some ways of relief the speaker 
suggested checking up on undervalued 
property, reform in public spending, and 
withdrawal of the state from enterprises 
outside the function of government 
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Pomona, Cal.—The joint pole agree- 
ment, which has engaged the attention of 
experts from the telephone and electric 
companies and from the utility commis- 
sion for some months, commanded the 
spotlight for the greater part of the Cali- 
fornia Independent Telephone Associa- 
tion’s well attended meeting held here. 


The lively session handled the ordinary 
problems of operation with some practical 
open forum expressions, and accepted the 
joint pole agreement presented to it, rec- 
ommending the pact to the association 
members for individual sanction and use. 
Walter J. Dodge, telephone engineer of 
the state commission’s staff, was chair- 
man of the committee responsible for the 
agreement. Other members were J. E. 
McCaffrey of the commission, Fred G. 
Hamilton of the Southern California 
Edison Co., A. Wardman, secretary of 
the Whittier and Downey Home Tele- 
phone Co., and Ernest Irwin, secretary of 
the state telephone association. 


The basis of the agreement provides 
that the telephone utility may obtain 
necessary space for its signal circuits on 
a rental basis on poles owned by the elec- 
tric company. The following outlines 
briefly the main features of the proposed 
agreement: 

(1) Rental and Joint Ownership Agree- 
ments: It has appeared advisable, due to 
agreements, unless so desired by the re- 
spective companies involved. 


(2) Charges: Primarily for the sim- 
plicity in billing and bookkeeping and the 
practicability of application, a flat rental 
charge of $1 per cross arm, or crossarm 
attachment, per year is contemplated 
rather than a sliding scale of charges. 


When a telephone company desires the 
electric company to install higher poles, 
the agreement provides that this may be 
done on a reasonable cost basis to the 
telephone company and with the privilege 
of using such pole for a period of not 
less than ten years. 

Where the electric company has over- 
built the lines of the telephone company, 
the agreement proposes that only a charge 
of $5 be made for each additional 5 feet 
of pole where the telephone company de- 
sires the electric company to _ install 
higher poles than necessary for existing 
telephone facilities. As before, a ten- 
year period is proposed for the use of 
such poles. 

The agreement proposes, in connection 
with the trimming of trees, that the elec- 
tric company bear one-third of such tree- 
trimming cost regardless of the prox- 
imity of the trees to the electric com- 
pany’s lines, and ‘he telephone company 
is to bear no part of the cost where cable 
construction in distinction to open-wire 
construction is used. Where the tree- 
trimming costs become burdensome, the 
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California Meeting Endorses 
Joint Pole Agreement Terms 


telephone company has the option of ob- 
taining higher clearances by purchasing 
higher poles from the electric company, 
in which each pays one-half of the re- 
placement cost with the privilege of use 
of such poles for a period of ten years. 


Where the electric company contem- 
plates abandoning a line, it is proposed 
that the telephone company be permitted 
to buy such poles at the pole-yard salvage 
value, and where the electric company de- 
sires to replace a telephone pole, it is pro- 
posed that the electric company bear the 
entire installation cost of that new pole 
and also credit the telephone company 
with an amount of $5 or $10, depending 
upon the size of the pole, for each pole 
so replaced. 


(3) Construction Features: The agree- 
ment provides that the telephone company 
is to be permitted to install five cross- 
arms or occupy ten feet of pole, and the 
electric company is to limit the span 
length to 300 feet where bare open wire 
is used and 175 feet where weatherproof 
wire is used. This will allow the telephone 
company to contract all electric poles, 
spaced 175 feet or less, with either open 
wire or cable and install poles without 
unnecessary short spans where the elec- 
tric company’s poles are spaced at 300- 
foot intervals. 


It is proposed that neither the electric 
company nor the telephone company un- 
derbuild or overbuild the other’s lines 
and that where the electric company is 
occupying both sides of the street and 
the telephone company requests the use 
of one side of the street, providing the 
potential of the electric company’s lines 
does not exceed 17,000 volts, the electric 
company will, without charge to the tele- 
phone company, furnish poles of sufficient 
height to give the telephone company 10 
feet of clear space over trees or normal 
clearance where there are no trees. 

It is also provided that, where the elec- 
tric company has created an existing 
overbuild, the electric company will pro- 
vide poles of sufficient height to give a 
2-foot clearance over trees and in addi- 
tion to a 2-foot clearance over that neces- 
sary for normal clearance. 

The agreement provides that the elec- 
tric company may increase the voltage of 
its lines up to and including 5,000 volts 
without the consent of the telephone com- 
pany; and that the electric company may 
increase the voltage of its lines above 
5,000 volts up to and including 17,000 
volts without the consent of the telephone 
company, but that if the telephone com- 
pany elects to vacate the poles of such 
lines the electric company will refund to 


the telephone company the _ original 
amount paid toward any replacement of 
the electric company’s poles. 

It is also contemplated that the electric 
company may not increase the voltage of 
its lines in excess of 17,000 volts nor 
locate on lines used by the telephone com- 
pany without the consent of the telephone 
company. When the telephone company 
so consents and elects to vacate such poles, 
the electric company then will refund to 
the telephone company the _ original 
amount paid toward any replacement of 
the electric company’s poles. In all such 
cases, the agreement provides that the 
electric company shall notify the tele- 
phone company when it plans to increase 
the voltage of its lines. 

(4) Length of Agreement and Board 
of Arbitration: The contract provides 
that the agreement shall continue in effect 
for a period of 25 years. This agreement 
contemplates harmonious business rela- 
tions as well as maximum economy and 
the best service to the public. In order 
that these features may be promulgated 
and continued, a clause has been included 
which provides for a board of arbitration 
to pass upon questions of interpretation or 
other matters which may be questioned 
or disputed. 

(5) General: The occupany of joint 
poles will increase the safety both to the 
utilities involved and to the public. Col- 
linear construction will be eliminated in 
the future, which will result in improved 
service as well as safety. Fewer com- 
plaints from the public should result. 
3etter results will be obtained not only 
from the standpoint of economy but also 
from the standpoint of unsightliness and 
hazard. 

“In submitting this agreement,” the 
committee report stated, “we do not mean 
that this is the final word and that all 
difficulties or conditions will be met, but 
it is felt that application of the principles 
as set forth in this agreement will be in 
the interest of the telephone utilities, the 
power utilities and the public. It should 
be borne in mind that as _ conditions 
change and new problems arise, this 
agreement will necessarily have to be 
changed or modified from time to time.” 

A. Wardman, of Whittier, stated 
that the extended use of joint facili- 
ties will enable the telephone com- 
pany to eliminate the small sawed pole, 
a typical Western product, and thus will 
tend to improved, heavier construction, 
to the end that there will be a saving in 
investment for the same class of con- 
struction, and a betterment of public rela- 
tions through the elimination of pole 
lines, less tree trimming, etc. 
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Sender in 


Paneltype Machine 


Switching System 


By F. J. DOMMERQUE, 
Fellow, A. I. E. E. 


The principal function of the sender is 
to translate the impulses received from 
the calling subscriber’s station on a deci- 
mal basis into the non-decimal basis of 
the arrangement of the 500-line switches 
The various pieces of apparatus consti- 
tuting the sender are partly of a design 
peculiar to the panel type system, partly 
of such well-known design as relays and 
rotary switches; they will be described 
as the discussion goes on 

When the calling subscriber lifts his 
receiver from the switch-hook his line is 
automatically connected to an idle line 
finder which is illustrated in Fig. 1. It 
has the general appearance and construc 
tion of a 500-line panel switch, but its 
banks are smaller in size as they are not 
hundred-line banks, but contain only a 
small number, 25 or 30, for the reason 


that the lift rod should not have to travel 


over such a long way vertically. They 
are of the back-selecting type. Individual 
line switches may be used instead of the 
panel type line finders and at some future 
occasion when the circuits are to be de 
scribed, they will be so indicated as it 
facilitates understanding. A sender se- 
lector attached to the line finder con 


nected to the calling subscriber selects an 
idle sender This sender selector is a 


switch of the rotary type illustrated 


Fig. 2 As soon as an idle sendet 1s 
found, the calling subscriber hears a 
humming sound in his receiver, which it 

dicates to him that everything is prepared 
to dial the desired number. The impulses 
from the dial are received and registered 
by the registers These are rotary 
switches with ten contact sets and brushes 
propelled by an electromagnet similar to 
the sender selector switch There is one 
register for every letter and digit in the 
desired number. The “Registers” are part 
of the sender, also the “Counting R: 


lays,” a normal type of relays of which 


there are twenty in each sender They 
serve the purpose of counting the im 
pulses sent by the switches, as will be ex- 


plained presentl 

It was stated above that the line finders 
are of the back selecting type This 
means that the calling subscriber's line 
terminates in the fixed contacts and that 
the brushes wipe over the contacts until 
they find the calling line. The calling sub- 
scriber when lifting his receiver closes a 
circuit at the exchange through a line 


relay. The line relay, a stepping relay 

















Fig. 1—Line Finder Frame Showing 
Banks and Selecting Mechanisms 


and the counting relays form a circuit 
which is called the “Fundamental Cir 
cuit.” This fundamental circuit serves to 
make the selections as well as the final 
connections. An accessory to the circuit 
is a “Commutator,” over which are trans 
mitted the impulses sent by the sender 
In the Fig. 5 of the article on “Power 
Driven Automatics” (December, 1925), a 
commutator was shown at the lefthand 
side about midways with a brush resting 
on it In reality the commutators are 
located above the terminal panels as 
shown in Fig. 3 of the December, 1925, 


number, and the commutator brushes are 


attached to the top end of the brush 
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shaft. A commutator as actually in use 
is shown separately in Fig. 3 of the pres- 
ent article. The left hand picture shows 
the brush feed and the right hand picture 
the commutator side. In order to avoid 
moving cords up and down, they are per- 
manently attached on the feed side of the 
commutator. The commutator itself con- 
sists of plates, some of which are con- 
ducting segments and others are non- 
conducting. 

Before going any further it may be 
stated what the non-decimal basis for the 
operation of the switches is to be. This 
depends on the grouping of the trunks 
and lines in the switches. Since the full 
mechanical unit is limited to four digit 
figures or 10,000 terminals, and each final 
frame has a capacity of 500 lines, there 
are required 20 final frames for one full 
unit. As a group of trunks from the in- 
coming frames must lead to each final 
frame, the incoming frame must be ar- 
ranged for 20 groups, each of which to 
consist of 25 terminals to make the 500- 
frame capacity. 

To explain the connection between the 
decimal basis and the non-decimal opera- 
tion an example will be of assistance. 
Assuming, therefore, the number 7654 is 
to be connected. 


Selection 

Che impulses coming from the dial step 
the registers by means of step magnets 
which cause the brush sets of ‘the regis- 
ters to take a position corresponding to 
the number of impulses. The registers, 
being rotary switches with ten contact 
sets align themselves as follows: The 
thousands register with its brush on the 
seventh contact, the hundreds register 
with its brush on the six contact, the tens 
register with its brush on the fifth con- 
tact and the units register with its brush 
on the fourth contact. 

The trunks in an incoming frame are 
divided into five sections of 2,000 lines 
each, each section being reached by one 
of the five brushes on the brush shaft. 
The trunks to the line 7654 are located in 
the fourth section 6000 to 7999, conse- 
quently the fourth brush must be selected 
to be tripped into connection with the 
proper trunk. Each 2000-line section, or 
rather the 100 trunks in a 2,000-line sec- 
tion are divided into four groups of 25 
trunks, each leading to 500 lines: conse- 
quently the trunk leading to the line 7654 
is in the fourth group 7500 to 7999. 
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Therefore the fourth group must be 7500 to 7999 is divided imto five sections in case of the brush and group selection Bi 
selected. of 100 lines each with a brush for each and the connection in the final frame, an the 
The final frame containing the lines section. As 7654 is located in the second incoming line relay in the case of brush conn 
section of 100 (7600 to 7699), the second and group selection in the incoming frame 
brush must be selected for tripping. As the stepping relay, the commutator, the TI 
the lines in each section are again divided counting relays and the registers, also the ame 
into ten groups of ten lines each, the line translators, where translation is required of tl 
7654 is located in the sixth group, 7650 The final frame has its lines arranged 1 nies 
to 7659, whence the sixth group is to be panels of 100 lines each; this is, there sien 
selected in the final frame fore, on the decimal basis and does not trun 
| Each group of ten lines is again Tequirea translation for connection to the time 
| divided into units, and as the unit digit line terminals, hence it presents the mon eithe 
| in 7654 is 4, the final brush will be ad- simple case for the description of th the 
| vanced to the fourth terminal in the fundamental circuit and will be chose basis 
' group. Thus for each frame except the for illustration. by t 
final, two selections must be made, a \s a register contact forms a part of necti 
brush selection and a group selection. On the tundamental circuit the contact 4 in show 
| the final frame a brush, group (or tens) the unit register of the example will be TI 
and a unit selection must be made. On utilized. On closing the fundamental cir eincu 
| the other frames after group selection a cuit, Fig. 4, the stepping relay STR oper lectic 
trunk in the group must be selected, but ates and establishes a circuit trom bat quen 
| this is not governed by the desired tery through counting relay 4, over arma «x a 
| = number. ture of counting relay 4, contact 4+ and meth 
| Fundamental Circuit switch lever or brush of unit register to = 
a The fundamental circuit contains in ground on armature of relay STR ws 
Fig. 2—Sender Selector addition to the line relay the final relay Counting relay 4 operates and prepares a adds 
circuit for counting relay 4+ through its : 
winding, over armature of counting relay coal 
4 to ground. The ground on armature oi _— 
relay STR, however, shunts the counting Neg 
relay 4’ and prevents it from operating. be 
dred 
At the time when the stepping relay is . 3. 
operated, the line relay LR is energized sm 
and closes a circuit through updrive mag the t 
net UP, which causes the brush shaft to four 
be lifted upward and with it the com necte 
mutator brushes. When the commutator As « 
brush, which is now being elevated coml 
a; the first conducting segment of ister, 
the B commutator (there are various can | 
commutators A, B,. C, ete.. according to office 
the purpose for which they are used), a letter 
shunt is placed around the stepping relay the 
STR and the latter relay is de-energized cont 
Counting relay 4 now operates and pre is li 
pares a circuit for counting relay 3 ceedk 
When the commutator brush leaves the 








Fig. 3—Commutator 


irst conducting B segment, the shunt 
around stepping relay STR is opened and 
the relay STR operates azain and als 
counting relay 3, which prenares a cir 
cuit for counting relay 3° through its 


winding, over armature of counting relay 


3 to ground. The process of shunting the 


1 


stepping relay, and of the commutator 


brush opening thé shunt as it advances 
over further conducting B segments is 
repeated Phe fth shunting of relay 
STR will permit the operation of count 
ing relay 0. wherebv the ndamental 


circuit 1s opened and line rela IR de 


— 





energized. The circuit of the up-drive 
magnet UP is opened, while the brush set 
rests upon the terminals of the desired 
line. For the connection of line 7654 the , 
following counting relavs have to be in 
the fundamental circuit 
Incoming frame: Counting relay 3 to = 


select the fourth brush; counting relay 3 


to select the fourth trunk group 
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Final frame: Counting relay 1 to select 
the second brush; counting relay 3 to 






: 2 : L 
connect to the fourth line terminals. 


uP (ue 
YUL tive 


Translation 

The brush and group selections require 
translation. To this end the contact area 
of the thousands and hundreds registers 
have their contacts cross-connected in 
correspondence with the subscriber's and 
trunk groups in the frames so that each 
time the fundamental circuit is_ used, 
either for brush or for group selection 
the number registered on the decimal 
basis is properly translated for counting 
by the counting relays [his cross-con 
tion for a 10,000-line exchange is 
shown in Fig. 5 

The switching over of the fundamental 
circuit from brush selection to group s¢ 
lection and vice versa is effected by S¢ 


quence switches, which will be described 
COUNTING RELAYS 











at some future occasion, when also the =— 
: ee = 
method of switching will be narrated re 4 
In a large exchange, instead of using 
five or more digit numbers, letters are Fig. 4—Fundamental Circuit 


added to the four digits In a sender 


for an exchange with letters, additional that case three letters are used, which by the joint setting of the A and B reg- 


registers are required. Take for instance would introduce a C register, permitting isters when it stops. The arcs of the 
a two-letter office, such as illustrated in of one thousand combinations and thou- translator are cross-connected to the 
Fig. 5. It contains the unit, tens, hun- sand offices. Here four hundred offices counting relays according to a prede- 
dreds and thousands register, an A and would be the practical limit. termined code so that, when the transla- 
a B register. The A and B registers A translator switch is also a rotary tor set has one of its brush sets in en- 
are set by the calling subscriber dialing switch but contains two contact banks gagement with the contact controlled by 
the two letters. As will be seen from thx arranged side by side. The brush shaft the joint setting of the A and B regis- 
figure the A register contacts are con carries two sets of brushes, 180 degrees ters, a certain brush set and a certain 
nected to the B register brush or wiper apart; that is, the brush arms for one’ group will be selected at the district 
As each contact in the A register can bank form an extension of the brush switch, and a certain brush set and a cer- 
combine with each contact in the B reg arms for the other, so that when one tain group by the office selector switch 
ister, a total of one hundred combinations brush set has completed its travel over with the same setting of the translator 
can be made, which means that hundred its associated contacts, the other brush brush set. The setting of the translator 
offices could be accommodated in a two- _ set will begin to travel over its associated switch determines also the position of the 
letter system. But the construction of bank. In this manner contacts 10, 11, class switch, whereby the class and rout- 
the translator switch provides only 40 12, etc., follow after the ninth contact ing of the call is determined; that is, 
contacts and thus the number of offices The translator is a power-driven switch whether office impulses, relay call indi- 
is limited to forty, which is not ex- It is set in motion and continues until its cator impulses (to manual offices), or any 
ceeded except in very large cities. In test brush reaches a position governed other kind are to be sent. 
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ig. 5—Skeleton Diagram of Sender Circuit 








32. Relay Racks. 

Relay racks are simply vertical iron 
bars, bored with holes and _ properly 
spaced for receiving the relay mounting 
strips. 

33. Kelay Mountings for Line and 
Cut-off Relays 

Relay mountings are strips bored for 
mounting ten line and ten cut-off relays 
on the same strip. Notice in Fig. 27 the 
first relay on the right is a line relay and 
the next one to it is a cut-off relay. These 
relays run in pairs throughout, and each 
pair (one line and one cut-off) serves one 
subscriber line. 

At the upper edge of Fig. 28 can be 
seen two common wires running through 
out the length of the strip. The insulated 
wire is for battery and leads to the fuse 
panel, the bare wire leads to ground and 
is grounded at the edge of the relay rack. 
Referring to Fig. 20 (Jan., 1926, p. 27) 
the two windings from the line relay lead 
directly to the two long springs of the 
cut-off relay. These mutual connections 
between each pair can be clearly seen in 
Fig. 28. 

These strips of relays are provided 
with a tin cover that slides over them 
from the rear and neatly incloses the 
whole strip, thus protecting the contacts 
from dust and mechanical injury 

The unit line, Figure 20, occupies one 
pair of these relays, i. e., one line and one 
cut-off relay 

34. The Line Relay. 

This relay is designed to operate on a 
subscriber’s loop of not more than 1,000 
ohms resistance, including the subscriber’s 
station. 

Each coil of this relay is wound to a 
resistance of 1,000 ohms and is designed 
to operate on a battery potential varying 
from 20 to 28 volts, depending upon 
whether the office storage batteries are 
“up” or “down.” 

The winding of the relay consists of 
12,000 turns. It develops an operating 
strength varying from 77.4 to 76.8 ampere 
turns, depending upon the variable condi- 
tions as to battery and resistance of the 
subscriber’s loop. 

The function of the line relay is to 
close one set of contacts (Fig. 20), when 
the subscriber lifts his receiver from the 
hook. These contact springs can be seen 
in Fig. 29. The two springs on the right 
rear are the terminals to winding No. 1 
(Fig. 20). Of the three terminals in the 
right foreground, the upper one is the 
open contact, the middle one is the com- 


mon that leads to the fuse and long 
spring and the lower one is the left hand 
terminal of winding No. 2, all as shown 
in Fig. 20. 

35. The Cut-off Relay. 

In case of a subscriber calling, the 
function of the cut-off relay is to open 
two contacts and de-energize the line 
relay. This is brought about by the 
operator inserting a plug in the answering 
jack with battery on the sleeve of th 
cord. In case of a subscriber being 
called, the function of the cut-off relay 
is to prevent the line relay from becom- 
ing energized, by opening two contacts 


leading to its winding. This is brought 


nit Line Terminus Is at 
witchboard 


By JOHN M. HEATH, 


about by the calling operator inserting 
plug in the multiple jack with battery on 
the sleeve of the cord. The springs that 
perform these functions can be clearly 
seen in Fig. 30 

This relay is wound to 30 ohms resist 
ance and is not surrounded by the varia 
ble operating characteristics that sur 
round the line relay inasmuch as it is at 


a standardized distance from the battery 


supply 
36. Line Lamps and Answering Jack 
Fig. 31 shows one strip of ten lin 
lamps (bottom) and one strip of ten 
answering jacks (top). The answering 


jack associated with any particular Ife 
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32 B rd side Struf t Lamp la s lig 33 


Dp the jack immediately above the These jacks run anywhere from 60 to 


11 1 | 
mali ne Ie to the 


120 per panel, depending upon the nature 
a number plate pu if the trafhc 


answering jack is for and construction of the 


switchboard 


32 is a broadside view of the same 
strip of line lamp jacks. Notice the two The 


jacks in each panel are numbered 


contacts to and the 


each lamp jack, 


front in a separate series, beginning with 0. 
ne of the entire strip wired together, This is tor the purpose of quickly locat- 
this is known as the “common,” 1. e., ing the aswering jack of any telephone. 


common contact and is the nded side T he come in on 2859 and 


panel 


testman may 


of the lamps (see Fig. 20) isk the operator what and jack 


Broadside of 

















Fig. 31 Strip J kach, Answering Ja RS, and 


Associated Line Lamps 


i broadside of the 


g same strip number he is on; she may say for in- 
of answering jacks, each jack having stance, panel 10, jack 89. This fixes its 
hree contacts (see Fig. 20). The contact location on the switchboard and also 
that is nearest the observer is the ring identifies the line and cut-off relay and 


























ntact four-point terminals associated with it. 
Fig. 34—Strip of Ordinary Multiple. The Middle Strip Is a Bank of 100. (See 
Fig. 35) 
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ig. 35—Multiple Jack Bank; 100 Jacks Per Bank 
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Fig. 36—Illustrating the Recurrence of Muluple Jacks Throughout the Length of 


the Switchboard 


Strip of Answering Jacks 
(Refer to paragraph 31.) 

The chief operator keeps a panel and 
jack record of all lines coming in on the 
switchhoard. Likewise it is marked on 
the subscriber’s station card. 

The unit line, Fig. 20, occupies one line 
lamp and one line jack in the strip of 
jacks shown in Fig. 31. 

This is the only place on the entire 
switchboard where this line is habitually 
answered. 

37. Determining the Telephone Num- 
ber 

Assume that the commercial depart- 
ment has written an order for a new tele- 
phone, the first question that arises is 
what telephone number to assign. Such 
things as the class of service and party 
lines in the vicinity of this new subscriber 
would, of course, have some bearing on 
the case, but assume that it is a one-party 
line. In this case the thing that would 
definitely determine the number would be 
the multiple. The multiple is fixed in 
the board, is given a number when it is 
installed and is never changed. So inas- 
much as an operator must know how and 
where to find a line, the multiple is fixed 
for all time. 

That doesn’t necessarily mean that tele- 
phone 2859 could not be at one address 
today and at another tomorrow; this is 
where the flexibility of the distributing 
frame Referring to Fig. 20, 
is there any reason why 2859 could not 
be connected to any cable pair in the 
entire 3000? 

38. The Multiple. 

The multiple jack is a calling jack and 
as its name implies, is multiplied on the 
switchboard a sufficient number of times 
so that each operator can have access to 
at least one jack. 


comes in. 


This does not mean 
that each line has one multiple jack on 
each position; it does mean, however, that 
each line has, within reaching distance, a 
multiple jack either in front of, on the 
left of, or on the right of, each operator 

In other words, each line would appear 
in the multiple every third position 
Take, for instance, 2859, if it appeared 
on the first position of the board, it 
would appear again on the 4th, 7th, 10th 
and 13th positions and so on throughout 
the length of the switchboard. 

Multiple jacks are manufactured in 
strips of twenty (see Fig. 34). They oc- 
cupy just exactly half the space, both 
horizontally and vertically, of an answer- 

(Continued on page 43.) 











Phantom Circuits and Their 
Possibilities 


Necessity, “the mother of invention,” is 
responsible for the introduction of the 
phantom circuit. The writer’s first ac- 
quaintance with phantom coils was in 
Scotland nearly thirty-five years ago, 
when Mr. Dane Sinclair and his associate 
Mr. Bennet had made up a coil for phan- 
tom use. These coils were in use for 
some time but were not entirely success- 
ful. Later, however, they were consider- 
ably improved and a practical coil 
developed. 

Need of Phantom Circuits 

While materials were cheap, the devel- 
opment of phantoms was slow, but with 
the rising cost of materials, they became 
an urgent necessity. When additional 
circuits were needed, the smaller com- 
panies, not having the ready cash to build 
more lines, were quick to avail themselves 
of this economical and practical plan. At 
first the phantom circuits were merely a 
makeshift but today they are a perma- 
nent part of the telephone business. As 
a matter of fact a well constructed and 
balanced phantom circuit is equal to any 
physical circuit. 

The phantom coil, instead of being a 
trouble producer, as some of our trouble 
men are inclined to consider it, is really 
one of the simplest pieces of telephone 
equipment known. However, in many 
cases the writer has found that a great 
deal of the trouble is due to lack of suit- 
able protection against foreign currents 
or to a lack of suitable switches for cut- 
ting out the coils during tests. There is 
nothing to get out of order in such coils, 
no adjustments are necessary and no 
moving parts to wear out. These coils 
properly designed and installed will work 
anywhere and any time. The only req- 
uisite is that the circuits composing the 
arrangement must be properly balanced ; 
that is to say, that the insulation of the 
physical circuits must be maintained to 
the highest possible insulation, that the 
resistance of the circuits shall be as uni- 
form as practical and possible and that 
no bad joints and no leakage shall be per- 
mitted to exist on the physical circuit. If 
properly installed and protected, they will 
last forever 

In Kansas a number of years ago, the 
writer found phantom circuits built up 
using a rather crude arrangement, but 
nevertheless it worked. This consisted 
wf the use of two carbon filament lamps, 


connected in series at each end of a 
metallic circuit, a grounded phantom be- 


By P. KERR HIGGINS 


ing brought out from the middle connec- 
tion of the two lamps at each end. Since 
the physical line had been well transposed 
and consisted of copper wire, both sides 
being very nearly balanced, the result was 
very good considering the crude appara- 
tus used. In the same state, at another 
exchange, the presiding genius was using 
two 1,600-ohm ringers instead of the 
lamp with fairly good results. 

Principle of the Phantom Circuit 

To understand the principle of the 


phantom circuit we find it necessary to 
refer to the law governing the flow of 
electrical current, namely, “that a current 
of electricity follows the path of least 
resistance.” Hence, if two wires are of 
the same length, size and material, the 
resistance of each will be the same. Now, 
if a current of electricity of the same 
polarity be introduced on both wires and 
a third wire used for a return circuit, 
there should be no difference of potential 
at any point along the line. Such a cir- 
cuit is known as a balanced circuit and 
this condition should exist on all tele- 
phone lines so that transmission of the 
highest degree of efficiency may be had. 

Since a perfectly balanced condition is 
necessary on the circuits, it follows that 
all equipment placed on that particular 
line must also be balanced. This is the 
objective in the design of all coils to be 
used for phantom purposes. The current 
flows over the phantom circuit, beginning 
at the center of the coil and thence out 
to each side of the physical line and over 
the two wires of the physical line in 
parallel. As this circuit forms only one 
side of the phantom, it only remains to 
get the other side off the-other physical 
circuit and connected to the switchboard 
with the same connections at the other 
end of the line. In Fig. 1 is shown two 


metallic circuits equipped with phantom 
circuit. 

A coil for phantom use is made up of 
four separate windings on a closed core, 
the resistance of each winding being 
about 21 ohms. This coil has an imped- 
ance ratio of 1 to 1, so that the voice 
currents are transmitted through the coil 
in each direction with the same degree of 
efficiency. Since the phantom circuit is 
taken off the center of the winding of the 
line side of the coil, there will be the 
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Fig. 2. 


same number of turns of wire and the 
same resistance on each side of the 
phantom. 

The principal difficulty in introducing 
phantom circuits on the smaller plants is 
the fear of the lineman or manager that 
they are entirely too complicated for 
them to handle. A simplex phantom cir- 
cuit is extremely simple and easy to un- 
derstand and a beginner should start with 
this kind of circuit. It is also possible 
to use a telegraph circuit on the phantom 
instead of a telephone, as shown in Fig. 
2, E and F being the telephone line wires 
and C the telegraph circuit. 

The phantoming of non-loaded circuits 
involving as they do the use of repeating 
coils on the physical circuits, necessarily 
introduces a certain amount of transmis- 
sion loss, so that the efficiency of th 


physical or side circuits is slightly re 
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duced. Nearly all of the long distance 
toll lines are used for superimposed tele- 
graph circuits in addition to the telephone 
circuits. In many systems both “simplex” 
and “composite” arrangements are in use 
and it is only when such combinations 
are made that complications in the design 
of the circuit begin to materialize In 
the first of these the two wires of a pair 
are used in parallel as a telegraph con- 
ductor, and in the second case each wire 
is used as a separate telegraph circuit 
An idea of this simplex telegraph circuit 
may be obtained from Fig. 2, which 
shows only one end of the circuit, the 
other end being identical in arrangement. 

While the phantom circuit is an eco- 
nomical factor and extensively used by 
the larger companies, it has not been used 
by the smaller telephone companies to the 
extent that it deserves. It will be ob- 
served from what has been said that the 
phantom circuit operates by the introduc- 
tion of a current on both sides of an 
existing metallic circuit without disturb- 
ing in any material way that circuit. On 
toll lines this current is introduced by 
means of a repeating coil but on rural 
lines a retardation coil is frequently used 
at the distant end with a repeating coil at 
the exchange end. This retardation coil 


is very convenient where a number of 


telephone sets are bridged across each 
physical circuit. The use of this is shown 
in Fig. 3. In Fig. 4 is shown a bank of 
two repeating coils which is a very cor 
venient arrangement where the phantom 
circuit is to be a metallic circuit Phe 
efficiency of the retardation coil in rural 
phantom circuits is such that about te: 
telephone subscribers’ sets standard 
efficiency may be connected on each side 
(or physical circuit) and as many as 
ordinarily used in standard practice on a 
regular rural metallic line may be cor 
nected on the phantom circuit. 

Great care must be taken in connecting 
up the phantom coils as different com 
nations Live different re sults lhe coils 
are 1 i lesigned to be connected up 
in a specific manner Instructions art 
isually sent out by the manufacturers 
ind these instructions should be followed 
out minutely so that the best results may 
he obtained 

Phantom coils should not be installed 
n lines that are carried through long 
alle inless the cable has bee spe all 
designe hi rpos In the early 
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days of phantom working, trouble was 
experienced due to severe electrostatic 
induction, this being caused by the lines 
on which the phantom was built not be- 
ing properly transposed. The matter of 
transposition and its application to phan- 
tom work will be discussed later. It is 
considered advisable that the ohmic re- 
sistance of the lines to be used should 
be measured and compared and balanced 
up as nearly even as is possible and prac- 
tical before the phantom is put in opera- 
tion. Only the very best type of repeating 
coils should be used. Their speaking 
qualities should be very high and also 





Fig 4 


their ringing through qualitics and, of 
course, they must be properly balanced. 
Cheap repeating coils are usually of in- 
ferior quality and design, with a resulting 
loss in transmission and ringing efficiency. 
The number of repeating coils that may 
he placed on any one line is naturally 
limited due to their effect on transmission 
and ringing efficiency. The latter depends 
not only on the number of coils used, but 
also on the number of stations connected 
to the line and their location. The ques- 
tion of transmission is an extremely im- 
portant one and this should be inquired 
nto before purchase, such information 
being obtained from the manufacturer of 


the coils 
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Before a phantom circuit is put into 
operation the lines of which it is com- 
posed should be thoroughly gone over, 
trimming all trees, replacing broken in- 
sulators and in every way increasing the 
insulation of the line. All bad or sus- 
picious joints should be cut out and 
remade. 

Someone has asked why the name 
“phantom” has been used. Webster's dic 
tionary defines the word phantom as a 
“spectre” or “an apparition,” or in other 
words, without a physical body. In tele- 
phone phantom work one or more circuits 
is thus obtained without any additional 
physical wires. It is true that the phan- 
tom arrangement is based upon physical 


conductors, but because there is a clear 
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gain of one or more operating circuits 
without increasing the number of physi- 
cal circuits, the term phantom has been 
applied to any system which accomplishes 
this object, whether it be simplex, com- 
posite or otherwise arranged. The terms 
“simplex” and “composite” merely refer 
to different arrangements of phantom cir- 
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cuits and must be studied separately. 
Where the result is a gain of only one 
circuit, grounded or metallic, telephone or 
telegraph, it is called simplex. Composite 
means the simultaneous transmission of 
telephone and telegraph messages over a 
metallic circuit or combination of circuits 
and the apparatus used to construct such 
an arrangement is known as a composite 
set. This apparatus usually consists of 
repeating coils, impedance (or retarda- 
tion coils) and condensers. The purpose 
of the condensers is twofold. One is to 
prevent a direct current from reaching 
the coils of the telephone when telegraph 
is used and the other is to provide a 
bridge across an open key in the telegraph 
circuit which is capable of passing alter- 
nating or telephone currents to the re- 
ceiver, for the reason that a condenser is 
open to direct currents, but permits the 
passage of alternating currents such as 
are used in telephony. The purpose of 
the impedance or retardation coils in the 
case of using a telegraph circuit is to 
round off the peaks of the Morse current 
and also to prevent cross fire through the 
loop formed by the telephone circuit. By 
suitably combining condensers and im- 
pedance coils, simultaneous telephony and 
telegraphy is made possible. 

Attention is drawn to a very fine 
sketch showing plan to eliminate noise 
from transmission lines on rural lines in 
the TELEPHONE ENGINEER, June, 1925, 
page 37, which is to be commended be- 
cause of its simplicity and its direct ap- 
plication to many rural problems. In Fig. 
5 is shown a diagram of a phantom cir- 
cuit with a tap to another line connected 
to the middle of one physical circuit. 
This is not always good practice except 
where a grounded line is to be connected 
to the physical metallic circuit and if con- 
nected only on one side is liable to un- 
balance the physical circuits. The cir- 
cuit is shown merely as indicating the 
attempt of many people to set up com 
binations without proper forethought and 
the proper study of the results to be ob- 
tained. 


Should trouble develop on a phantom 
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circuit and the lines become noisy and 
cross-talk, the trouble is nearly always 
due to a ground, leakage or a cross on 
one of the physicals, or possibly one side 
of the physical is open. The following 
test is suggested: First, test on the phan- 
tom circuit, because this can be done 
without in any way disturbing the lines 
with the repeating coils in them, and note 
whether or not the physicals are grounded. 
If the physicals are not grounded, then 
the switches should be opened eliminating 
the repeating coils and making it possible 
to test each of the sides of the physical 
circuit or circuits. If a wire chief is 
available at the other end or some one 
who can do so, he should be asked to 
ground both sides of the phantom so 
that a Varley loop test can be made. This 
will determine the nature of the trouble 
and possibly the location. If the trouble 
is due to an open or a bad joint on one 
side of the physicals, this may be located 
by testing each physical separately. Fre- 
quently more than one trouble presents 
itself at the same time, hence it is well 
to make sure that only one trouble exists 
at the time of the tests or if more than 
one exists, to analyze and locate each 
case separately. The use of knife 
switches at both terminals, arranged to 
ground or open the physical lines, is 
found extremely convenient in making 
tests and if these arrangements are made 
the fact that a phantom circuit has been 
built up on the physicals does not com- 
plicate the testing in any way. 

The trouble most people experience in 
phantom work, as previously stated, is not 
only the fear of complications, but usual- 
ly the unwillingness of the man in charge 
to give the matter a few hours’ careful 
study. The returns from such a service 
from an economical standpoint are simply 
amazing and the improvement in trans- 
mission is very noticeable. 


Some Facts About “Cross-Talk” and 
Noise 


In Fig. 6 will be seen the conditions 
which exist around a conductor when 
current is passing. Some trouble men 
with whom I have talked have disputed 
this statement, and it was necessary for 
me to demonstrate the actual presence of 
this electro magnetic field by placing a 
few inches away from the line wire a 
magnetic needle and causing current to 
be passed over the wire, a very simple 
experiment. This phenomena is known 
as electro magnetic induction, or, in tele- 
phone parlance, “cross-talk” in the case 
of adjacent telephone wires and a high 
tension “hum” in the case of adjacent 
power wires. Where the power wires 
are a considerable distance from the tele- 
phone lines there may also be trouble due 
to leakage, either direct through the 
earth or through the moist air or the 
places producing the leakage. As pre- 
viously stated, an electric current in seek- 
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ing its return path travels over the path 
of least resistance. In grounded circuits 
the wires leading back to the exchange 
afford a more open path than the earth 
for the same or even less distance. There- 
fore the indirect path is followed when 
the resistance of the line is reduced by 
the bells and drops being cut out, for 
example, when the line is in use. As the 
current varies constantly, it is usually 
enough to affect the magnets of the re- 
ceiver and a humming noise is the result. 
While metallic circuits reduce or over 
come this difficulty, there is still another 
phase of induction to which they are 
subject, namely the electro magnetic and 
electro static induction. In Fig. 7 we are 
looking at the end of the wire. The 
light dotted circles around it represent 
the magnetic field set up around the wire 
or wires when current is passing over or 
through them. This condition exists 
around every wire carrying current and 
might be understood theoretically as be 
ing approximately the same as when a 
stone is thrown into a body of water, the 
stone where it enters the water represent- 
ing the conductor. The direction and 
strength or number of the lines of force 
of the magnetic field depends upon the 
current passing over the wire. In the 
two wires of a metallic circuit these lines 
of force are opposite and have a neutral- 
izing effect on each other. Any change 
of the conditions in the lines within the 
influence of the disturbed wire changes 
or destroys the effect to a greater or less 
degree. Inductive interference is gov- 
erned by well known laws which we will 
discuss later. 

An alternating current does not divide 
between two branches of a circuit in 
inverse proportion to their resistance 
when either branch contains inductance 
or capacity. Hence we must not only 
consider resistance, insulation, length and 
location of circuit, but also inductance 
and capacity when designing a compli- 
cated phantom layout. The loss of trans- 
mission current is due to three factors, 
disregarding the leakage of the line. 
These are the resistance of the line, the 
inductance or electro magnetic inertia and 
the capacity or elasticity of the line. The 
electrical energy in the talking circuit is 
transmitted from one end of the line to 
the other by a form of wave motion. The 
intensity and variations of the pressure 
impressed at the transmitting end follows 
exactly the intensity and law of variation 
of the exciting force, in this case being 
what are known as sound waves. Talk- 
ing currents are constantly changing in 
frequency, that is, the frequencies of the 
electrical waves are greater for the higher 
tones than for the lower tones. In other 
words the frequency depends upon the 
pitch of the sounds delivered to the line 
at the transmitting end. Inductive reac- 
tance in a circuit increases with the fre- 
quency and the capacity reactance de- 
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creases as the frequency increases. Also 
the capacity reactance increases as the 
frequency decreases. The resistance of 
a line and the difference between the in- 
ductance reactance and the capacity reac- 
tance determine the impedance or appar- 
ent resistance of the line to alternating 
current. The voltage or pressure im- 
pressed on the line divided by this ap- 
parent resistance will give the strength of 
the current flowing. It will be noted that 
this law is very different from that gov- 
erning direct current. Inductance and 
capacity depend upon the frequency of 
the current. For those who care to study 
formule the following may be interest- 
ing: The reactance of a circuit contain- 
ing inductance is represented by the 
formula 27fL where 7 is a constant which 
equals 3.1416, L the inductance is ex- 
pressed in henries and f the frequency of 
alterations in the circuit. The reactance 
of a circuit containing capacity is ex- 
I 
pressed by the formula -— where 
2rf( 
m™ and f are the same as before. C, the 
capacity, represents 23.1416 X frequency 
This law is quite complicated to those not 
initiated in the higher mathematics. With 
induction between two or more metallic 
circuits, it is possible to reduce or com- 
pletely eliminate interference by a proper 
set of transpositions applied to the line 
Where phantoms are used, special trans- 
positions are introduced at pre-determined 
points and this matter of transposing will 
be discussed later. 


J. E. Armstrong Re-elected 
Arkansas President 


Little Rock, Ark.—J. E. Armstrong 
of Russelville was re-elected president 
of the Arkansas Telephone Assn. 
E. C. McHaney was re-elected vice 
president and J. S. Gillespie returned 
to office as secretary. Intimate dis- 
cussions of practical problems occu 
pied the attention of the two-day ses- 
sion and presented as feature speakers, 
L. M. Loring, S. A. Lane, E. G. Gre 
ber, division plant superintendent of 
the Southwestern Bell; J. A. Wom- 
mack, president of the DeQueen Tele 
phone Co.; C. H. Moses, general attor- 
ney for the Arkansas Light and Power 
Co., and H. J. Elskens Jr., secretary 
of the Citizens Telephone Company 
Paris. 

Abilene, Kan.—A large number of em- 
ployes of the United Telephone Co. have 
enrolled for the Kansas State Agricul 
tural College’s extension course in public 
utilities. 


Reardan, Wash.—Reardan Telephone 


Co. has bought by the Interstate Utilities 
Co. 
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The Future of the Telephone 





It was fifty years ago that Alex- 
ander Graham Bell invented the 
telephone, and yet this anniver- 
sary is but a milestone in the 
progress of telephone develop- 
ment. As the giant oak with its 
complicated structure grows 
from the acorn, so a nation-wide 
system has grown out of Bell’s 
single telephone instrument. 
The interconnection of mil- 
lions of telephones throughout 
the land, regardless of distance, 
has not come about easily. It has 
resulted from a series of scientific 
discoveries and technical achieve- 
ments embodied in a telephone 


plant of vast extent and intricacy. 
Great economies have already 
been gained by such technical 
improvements and more are sure 
to follow for the benefit of tele- 
phone users everywhere. 

There are still to come many 
other discoveries and achieve- 
ments, not only in transmission 
of speech, but also in the material 
and construction details of every 
part of the network of plant. 

The future of the telephone 
holds forth the promise of a ser- 
vice growing always greater and 
better, and of a progress—the 
end of which no one can foresee. 





AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND AssocIATED CoMPANIES 


h SYSTEM 





IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FORWARD 
TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 





























TELEPHONE ENGINEER 





: erase MET iy 


i ahi 
eR va om spies agsgnenP™ ~ et 
%, 3 selies see pen FI . oe 


“goer 





: BY ee anew ail iTpot } : Z f * eels a ? 
i aan ' ge = f 
CE a ee In the Teeth of the Storm 





get eat sg OM . ‘ ee - : 
ys ee When the greatest strain comes, they do not fail—Experience 


has proved it—Is there a better test than the storm test? 


International Creosoting & Construction Co. 


Galveston—Texarkana—Beaumont 
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POLISHING TELEPHONE 
SWITCHBOARD PLUGS 

Switchboard plugs, if not cleaned fre- 
quently, will tarnish and corrode due to 
perspiration from the operators’ hands, 
causing them to deteriorate rapidly as 
the slightest amount of moisture is very 
injurious to the insulation of the plug. 
Dirty and corroded plugs not only result 
in a poor, electrical contact with the jack 
springs when the plug is inserted and a 
consequent transmission loss, but also 
cause noise and cut-out trouble. Under 
ordinary conditions, all plugs should be 
thoroughly cleaned about once per week. 
On three conductor plugs special care 
should be taken to clean the tip and ring 
contact, and on two conductor plugs the 
tip contact. The thorough cleaning of 
the sleeve is of less importance since it 
has more contact surface. Many times 
plugs are polished with various kinds of 
material which contains certain ingre- 
dients not only deterimental to the plug 
insulation, but also injurious to the metal 
parts of the plug and the tinsel of the 
cord connected to it. Under no circum- 
stance should liquid metal polish, cleaning 
powders, sand paper, emery cloth or any 
other abrasives be used to clean plugs, 
as they will be damaged in a very short 
time. In order to obviate damage of this 
nature, plugs should only be cleaned with 
jeweler’s rouge or some other approved 
polishing paste prepared especially for 
cleaning switchboard plugs. Several such 
preparations are now on the market. 

Kxchanges of six position or larger, 
should be equipped with a standard elec 
trically driven buffing machine. Plugs 
can then be buffed by using jeweler’s 
rouge or other approved paste on the 
buffing wheel. Care must be taken not to 
buff the plugs longer than is absolutely 
necessary to clean their surface, thereby 
decreasing unnecessary wear to the plug 
parts. After buffing, wipe plugs with a 
clean, dry cloth to remove any polish re 
maining on them. In the absence of a 
buffing machine, plugs can be cleaned by 
applying a small amount of paste on a 
piece ot cheese cloth and polishing Same 
with a circular twist, then removing ex 
cess paste with a clean cloth. Another 
very good way is to apply paste to a 
piece of cotton tape one-half to an inch 
wide, and about three feet long, fastening 
one end to the key shelf and holding the 


other end in the hand. Then take one 


turn with tape around plug to be polished 
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and with the other hand force the plug 
back and forth on the tape until plug 
is polished. After this operation take off 
any polish remaining with a clean piece 
of cloth. Care must be taken not to hold 
tape too tight or tip of plug will be un- 
screwed. 

In the smaller exchanges, plugs can be 
cleaned very easily and with very little 
effort by using a red rubber or ruby pen- 
cil eraser; the sanded or ink eraser being 
unsuitable for this purpose. 

A very good practice is to clean all 
plugs thoroughly once each week by one 
of the approved methods and then wipe 
them off daily with a clean piece of 
cheese cloth 

Any of the above means will keep the 
plugs in first class condition at all times 
and in all probabilities, will eliminate 
trouble reports on lines that tests 
show O. K 


Contributed by Ray Blain. 


DO YOU KNOW YOUR WORK? 

Do you know your work? 

You probably think that a foolish ques- 
tion, yet how many of us do know our 
work, really know it, its relation to other 
work being done about us, and the part 
it plays in the general operations of our 
company ? 

There are some men who know only 
enough about their own work to enable 
them to get by, who apparently don’t 
want to know any more than they have 
to. These are usually the men who start 
each morning with two ideas—one, that 
pay-day is one day nearer; the other, 
when will quitting time come. 

Such men are lucky if they keep their 
jobs. If you ask one of them why hi 
does not get ahead he will probably tell 
you he never had a chance, that oppor- 
tunity never knocked at his door 

He is right—opportunity will never 
come to him if he continues in his accus- 
tomed ways, because he has never even 
attempted to prepare the way for oppor- 
tunity to approach him 

Don’t forget that we are responsibl 
for the opportunities that come our way 
or that pass us by. 

Again, there are those men who do the 
work assigned to them, do it conscien- 
tiously but without thought or ‘realization 
of its connection with other work being 
done around them. Do they know their 
jobs? Yes, partly, but not with sufficient 
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breadth of vision. They cannot give 
maximum satisfaction. They are failing 
to make the best use of their efforts and 
they are failing to broaden and improve 
themselves. They do not co-operate as 
they should. These men probably rep- 
resent the average, but being average men 
their progress in the company will in all 
probability be no better than that of the 
average man. 

Are you content to be classed among 
the average men, the men who continue to 
hold average jobs, who continue to draw 
average pay, and who wait and take the 
average chance of an opportunity coming 
along? Or will you be one of those men 
who ask themselves: “What is my job— 
what is its relation to the work of the 
whole company?” And who, having ques- 
tioned themselves, very soon ask others 
who know, with the result that they get 
the proper perspective of their work, do 
it in the most efficient manner and learn 
something of the jobs of the men a step 
or two higher up the ladder. 

Remember, you cannot fill the shoes of 
the man ahead unless you learn as much 
as you can about his job, while doing 
your own work in a thorough, intelligent 
manner. 

It is not necessary that you be born a 
genius or develop into a brilliant indi- 
vidual, but if you would succeed you 
must think intelligently and apply your 
thoughts and energy to your work; you 
must learn all you can about the business ; 
you must help others when possible to 
do so without detriment to your own 
duties; you must invite responsibility ; 
and especially in the telephone business 
you must have a ready smile. 

We all either go forward or backward 
—there is no middle ground. Why not 
know yourself, your work and your com- 
pany, and then apply the little extra effort 
needed to distinguish you from the ay- 
erage, and to prepare the way for the 
opportunity that will surely come to the 
deserving, for opportunity is not a matter 
of luck, but is usually of our own mak- 
ing.—S. S. Bradford in “The Trans- 
mitter.” 


TITLE: “THE VOICE WITH A 
SMILE” 

Judge: “Are you sure he was drunk?” 

Policeman: . “Not positive, your honor, 

but his wife says he brought home a tele- 

phone manhole cover and tried to play it 

on the phonograph.”—Northwestern Bell. 
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GUY STRETCHER 


NE man does the work of 

a gang with this most 
useful tool—and in less time. 
Does a better job than any 
man-power effort. Takes up 
three and one-half feet of 
slack without new hitch. Used 
also for pulling underground 
cable, or taking up slack for 
splicing. Invaluable for lift- 
ing cable reels and other 
heavy objects. Write for de- 
scriptive matter and prices. 











HARRAH MANUFACTURING CO. 
Dept. TE Bloomfield, Ind. 
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Contact Points 


— Plus 


T is no exaggeration to say that wherever a 

contact point controls the operation of any 

machine, it is the most important single unit 
in the mechanism. Until it functions, the other 
parts are just so much inert material. Too 
much care, then, cannot be devoted to its de- 
sign, to the alloy of which it is made, to its 
form and shape and size. 


We Can Help You Very Much 


We have been making contact points for fifty 
years, experimenting with them, formulating 
scientifically correct special alloys, adapted to 
certain types of service. These alloys endow 
the contact point with ability to deliver the 
maximum, both in efficiency and durability. 
Such understanding of the subject cannot be 
acquired in one decade nor in two. It is the 
accumulated knowledge of half a century, and 
it is yours to draw upon, at will. 


Test it before you order again. 


BAKER & CO., Inc. 


54 Austin Street Newark, N. J. 











THE HOLTZER-CABOT 


MAGNETO-RINGING 
MOTOR-GENERATOR 


Frees you from the necessity of battery test- 
ing and contact adjustments ; 

Saves the money that must otherwise be spent 
for battery renewals; 

Cuts out the necessity of hand ringing, with 
its retardation of service; 

Insures a uniform ringing current, obviating 
the complaint of subscribers that their “bells 
do not ring satisfactorily.” 


The Holtzer-Cabot Electric Co. 


125 Amory St., 6161 So. State St., 
Boston, Mass. Chicago, IIl. 
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Type SC-172 


Cabinet Body for Ford Roadster 


A STRONG, light-weight, convenient cab- 
A inet body used in connection with the 
standard Ford roadster. Soon repays its 
first cost. Standard equipment with some 
of the largest telephone and power com- 
panies. Equipment includes ladder irons 
and rear fenders. 


Write for Bulletin No. 214 giving 
prices and full information 


HOOVER BODY CO 


YORK, PENNSYLVANIA 
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BOOKS ON COMMON BATTERY 
SYSTEMS 
A subscriber 


books on common batter; 


asks if we can suggest 
telephone sys 
tems describing their working and meth- 
ods of trouble finding. In reply we can 
particular use, “Tel- 
Miller and the 
Mitchell on 


ciples and Practice.” Re 


suggest for his 
McMeen and 


by Jay G 


ephony” by 
set of five lumes 
“Telephi ne Pru 


reading ot the articles published in recent 


numbers by John M. Heath on “The 
Unit Line” will also prove he Ipful There 
are other excellent books, but the ones 
suggested seem to fit the case best of any 


\s we make cords we al- 
ways bear in mind a picture 
like the one above of the 
tangle of traffic at a switch- 
board. It serves to keep us 
constantly reminded of the 
abrasion, jerking and twist- 
ing that a cord must undergo. 


Runzel-Lenz cord 
that is made goes through the 
most complete laboratory 


SO every 


1751 N. Western Ave. 





At 122 places in this tangle of traffic 
cord wear gets a chance at your profits 


Runzel-Lenz Electric Mfg. Co. 


Pioneer Specialists in the Making of 


Telephone and Switchboard Cords 
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we know. 

In the matter of books on trouble find 
ing, it is rather difficult to make recom- 
mendation. Trouble finding in any type 


of system is made up of two things, 
knowledge of the principles of the sys- 
tems and of the various parts, and ex- 
perience in actual trouble work. The ex- 
perience will come if the principles are 
understood and so the best recommenda- 
tion we can make is to study the prin- 
ciples of the circuits until they are mas- 
tered and work out this knowledge in the 
clearing trouble 


every day work of 


Staff Contribution. 





tests in the raw material and 
finished states that we may 
be able to present to the tele- 


phone industry the longest 
lived cord for any switch- 
board. 


Put Runzel-Lenz cords to a 
competitive test anywhere; 
their inbuilt superiority will 
be revealed by superior 
service. 


CHICAGO, ILL. 
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ACCIDENTS CAUSED BY THE 
SLIPPING OF WRENCHES 
One of the more common of minor ac- 
cidents in telephone construction work is 
the slipping of wrenches. In a recent 
The Standard, a 
number of causes of this type of accident 


number of Travelers 
Some of the common- 
following. (1) the 
use of open end wrenches which are not 
the right size to fit the nuts 
they are applied; (2) the corners of the 


are enumerated. 
est causes are the 


to which 


nuts mdy have been rounded out or the 
jaws of the wrench may have become 
misshapen through long continued use; 
(3) monkey wrenches are applied with 
the jaws pointing away from the users 
instead of toward them; (4) the adjust- 
ing mechanisms of monkey wrenches and 
pipe wrenches may have become worn so 
that it is no longer possible to set up the 
jaws tightly; (5) the attempt may be 
made to use a monkey wrench or an open 
end wrench when a wrench of some spe- 
cial type is called for on account of lack 
of clearance; and (6) the wrench that 
is used may be too big for the job or it 
may be lengthened by 
slipping a piece of pipe over the handle 
so that bolt twists off under the exces- 


unreasonably 


sive leverage that is applied. In order to 
stop accidents, it is necessary to eliminate 
the causes and the methods of doing this 
are fairly evident in connection with the 
example cited. 


“BUGS WE HAVE SHOT” 

A few days ago, a new telephone was 
installed on a grounded line and seemed 
to be working O. K. with 
A day or so later it was 


when tested 
the installer. 
ring, or 


reported in trouble—could not 


get rings, or be heard very well. I went 
out to clear the trouble and found the 
instrument O. K. but could not get any- 
one and it seemed to be dead when con- 
nected to the line. I started looking for 
the trouble and concluded it must be the 
I finally found that 
the ground rod had been driven near the 
foundation of the house where there was 
that it had 
foot of earth and then 


ground connection. 


an old cistern and gone 
through about a 
through the roof of the cistern. It was 
when the telephone was in- 


then but the 


a wet day 
stalled 
earth dried out a day or so later and 


and so it worked 
neither it nor the air in the cistern made 
a good ground connection.—Contributed. 


Okonite Company Tells of 
Splices and Tapes 

York City—‘“Splices and Tapes 
is the title 


New 
for Rubber Insulated Wires” 
of an interesting and practical booklet re- 
cently issued by the Okonite Company. 
A copy of this booklet may be obtained 
free upon request at any of the Okonite 
Company offices 
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Monarch Men Advanced at company, Mr. Faulhaber moved to Chi- The booklet consists of ten pamphlets that 
Annual Meeting cago for a short time and became special were issued periodically among the Lin- 
representative for the Stromberg-Carlson coln employes. The titles of these 


Chicago, I1l—After a year of marked 
progress the annual meeting of the 
Monarch Telephone Mfg. Co. re-elected 
as directors H. L. Gary, C. A. Bennett, 
H. L. Harris, L. Q. Trumbull and W. I 
Benoist. Officers elected are: H. L. 


company in charge of 
apparatus. Later he returned to Kansas ness Correspondence, Building a Vocabu- 
City, remaining with the Stromberg-Carl- lary, Words That Need Watching, Correct 
son company until 1918. 
nee rect Sentences, Dead Letters, Live Let- 


Conrad’ Receives 


sales of Garford pamphlets are: Rising Standard of Busi- 


Pronunciation, Effective Sentences, Cor- 


Morris-Lieb- ters, Correct Form in Business Letters. 


Harris, president; W. F. Benoist, vice- : : he f 
7 : : ri i Each of the subjects is handled in a 
president; L. Q. Trumbull, secretary and mann Memorial Prize ; 
rere . D3 , an . . manner that impressively gets the mes- 
treasurer: V. E. Chaney, assistant secre- Pittsburgh, Pa——The Morris Liebmann 
; . . . sage across to the reader. It is a gem 
tary-treasurer ; and J. P. Hauck, assistant memorial prize, awarded annually by the or : — . 
7 ' . . ; os of its kind and should find wide tavor 
secretary-treasurer. American Institute Radio Engineers ; 3; ia 
" in the telephone industry. The book has 


The election of Sales Manager L. Q 
Trumbull to the position of secretary- 
treasurer was foiiowed by the appomt- 
ment of R. G. Faulhaber as sales man- 
ager to relieve Mr. Trumbull of some of 
his duties. 


development. 





of age—the new Monarch sales manager 
entered the telephone field with the Dean 


Electric Co. He was with the Dean com- Lincoln’s Bock Pine Guide in 
pany for five years, serving in various Business English. 


for the most important contribution to 
radio progress, was presented to Frank 
Conrad, assistant chief 
Westinghouse Electric and Manufactur- 
ing Company at the annual meeting of 
York on January 18 


In 1908—Faulhaber is now but 33 years in recognition of his work in short wave 


the society in New 


been copyrighted and is available for 
. : general sale to telephone companies. Fur 
engineer of the 
from H. F. McCulla, commercial engi- 
neer, Lincoln T. and T. Co., Lincoln, 
Neb 

Jacksonville, Fla—Southern Bell Tele 
phone Co. will spend $9,500,000 in Florida 


extensions during 1926. 


capacities until he was transferred to the “Better Business English,” a manual 
Kansas City branch of the Garford Mfy. for employes of the Lincoln T. and T. Glendale, Ind.—J. W. McCraney and 
Co. (successors to the Dean Electric Co. which was compiled by H. F. Mc- Frank A. Swickard of Alfordsville have 


Co.), and made assistant to the branch Culla, commercial 


manager. During this time he gained his pany, is worthy of g 
first traveling experience and later was a number of other 


engineer of the com- 
ral circulation by estate of F. D. Grismore. 


telephone companies 


bought the local telephone plant from thx 


made sales representative for the Garford among their employes. The Lincoln book Hinton, Okla—Frank W.  Hukill, 
company in the state of Kansas. lays down the principles for favorable cashier of the First National Bank, has 

In 1916, when the Garford company — representation of the company by its em- bought the local telephone exchange from 
was absorbed by the Stromberg-Carlson ployes, with word of mouth and by letter. A. G. Carlisle for $15,000. 





Here is the Place~ 
for your next convention 


AN’T you _ States. The recently completed 
just picture newwing of the fire-proof,mod- 
the wonderful ern French Lick Springs Hotel 
time you would building includes a well-venti- 
have at world lated ground floor, daylight con- 
famous French vention auditorium of 1500 
Lick Springs seating capacity,givingthishotel 
Hotel? Beauti- first place among America’s con- 
4 fully located in ventionsites.And,forthosewho 
the semi-southern Cumberland wish, the health-giving waters of 
foothills of Indiana,FrenchLick the Pluto, Bowles and Proser- 
Springs knows no real severity pine Springs. 
of temperature. The two fine 18- 
hole golf courses can be played 
when weather interferes with 
play elsewhere. 





Today, get full particulars. Write 
for illustrated booklet with de- 
tailed convention information. 
Address Convention Secretary, 
Only 40 miles from the center French Lick Springs Hotel Com- 
of population of the United pany, French Lick, Indiana. 


FRENCH LICK SPRINGS HOTEL 
“‘Home of Pluto Water” 

















A NEW CATALOGUE OF 


ALL THE STANDARD 


TELEPHONE BOOKS 


JUST OFF THE PRESS. 


Want a Copy? 


Address: 


TELEPHONE ENGINEER 
27 E. Jackson Blvd. Chicago, U. S.A. 








NORTHERN -:- WESTERN 
BUTT-TREATING - GUARANTEED GRADES 


BELL LUMBER CO.,Minneapolis.Minn. 


ther details may be had upon request, 











“REBUILT’’ TELEPHONE APPARATUS and ee aaa saves 
you 30 to 50 per cent without sacrificing quality or efficiency. 

SWITCH BOARDS—Telephones—Apparatus—Protection ee ment—Cable 
Everything you need for the installation and operation a complete 
sxchange—Magneto or Central Energy—of the best and most reputable 
manufacturers. 

Fourteen years’ successful operation of our ——_ equipment department 
puts it past the experimental stage. Quality and price will make you « 
Permanent customer. anntk investigate. 


BARGAIN BU N NO. 
Address REBUILT" AEQUIPMENT” DEPARTMENT 
Promier Electric Company 1800-4 Grace St. Chicage. Ili. 
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Brand And Solder 
The Everhot Way 


Don’t confuse the Everhot Combination Outfit with any 
other branding iron. The Everhot stays hot and brands con- 
tinuously—no waiting to reheat. The torch, which is attached, 
keeps the brand hot for hours of continuous service. Here is 
a real combination outfit that can be used not only for brand- 
ing purposes but also as a torch and soldering iron. 


Use the Everhot for branding your new poles and cross- 
arms while they are in the yards, as well as for branding your 
standing poles. Branding your poles in the yard protects you 
against confusion as to ownership when they are delivered 
ready to raise. At the same time 
future identification. The company 
number branded into these poles make it easy to issue work- 
ing orders, telling linemen just where to make repairs. 


Use the Everhot also for burning the proof of your own- 
ership into all your working tools 


} 


marked in this way do not mysteriously disappear. They 
remain your property until they are 


The fuel—ordinary gasoline—is in the handle, and the torch 
is ready to use anywhere—any time. 


Write for low prices and details. 


Teen 
: MAN UFACTURING CO MAY Wo00, LINENS 
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it marks your poles for 
name and identification 


and equipment. Tools 


worn out. 

























x1de 


BATTERIES 


It is significant, in view 
vhich telephone equipment is selected, that 
Exide Batteries should 


ractically every large 


the country 


be the choice of 





of the care with 


afety 
\ TREE TRIMMER | 








tension handle 


With the Roy-Jax 


ess strain on the 


THE ELECTRIC STORAGE BATTERY CO. danger of falling 


PHILADELPHIA Write for comp! 


Exide Batteries of Canada, Ltd., 
153 Dufferin St., 


Toronto 





James T. Maguire, California 
Chief, Killed in Car Crash 


Bakerstield, Cal—James T 
Maguire, president of the Kern Mutual 


(“Jimmy”) 


Telephone Co. and one of the Pacific 
Coast’s prominent national figures in the 
telephone industry, died at Mercy Hos- 
pital from injuries incurred when his 
automobile turned over on the Taft- 
Bakersfield highway. Mr. Maguire, prior 
to heading the Kern company, was con 
struction superintendent for the Pacific 
T. and T. Co. in San Francisco, Eureka, 


Oakland and Santa Barbara districts. 


Raftery and Daugherty Buy Con- 
trol of Bunnell & Co. 

New York City—Control of J. H. Bun- 
nell and Co., founded in 1879, one of the 
foremost manufacturers of high-grade 
telegraph apparatus, fire alarm apparatus 
and other electrical equipment, has been 
acquired by J. J. Raftery and J. G 
Dougherty. Mr. Raftery, who has been 
elected president, is well known in the 
electrical industry. Immediately after 
graduating from Amherst College he en- 
tered the employ of the Western Electric 
Co. where, for several years he was in 


charge of sales in the Eastern district 


The Roy-Jax tr 


telephone system in limb. The man 
average weight of 


ROY-JAX CO. 


immer quickly and easily cuts a 6-inch 


the ground is safe and satisfied The 


the Roy-Jax is 8&8 pounds, including ex- 


you get less climbing, perfect insulation, 
en, and the man working away from 


limbs 


details of this money- and time-saver. 


AUDUBON, IA. 





Later, he was eastern general manager of 
the Manhattan Electrical Supply Co. 
Mr. Dougherty, who will be a vice-presi- 
dent and treasurer, comes from Bethle- 
hem, Pa. He has been connected with 
the Illinois Steel Corp. and is a graduate 
engineer of Lehigh University. The new 
interests bring to this firm young blood 
and experienced management. The retir- 
ing president, Mr. J. J. Ghegan, asso- 
ciated with Bunnell for 40 years, will 
retain a financial interest and will con- 
tinue to give to it the benefit of his long 
experience. Plans are being made for 


+ 


enlarging the business 








42 


Easy to See Why the 


UNIQUE FURNACE 


is preferred 


iG CO! 
WITHOUT TEAR- 
ING DOWN FURNACE. 


UAGE 
stect: TANK 
WELDED 


BOTTOM 





Many of the foremost Bell and 
Independent companies have stand- 
ardized the Unique Furnace. It 
melts 50 Ibs. of lead in 10 minutes. 
An automatic orifice cleaner as- 
sures continuously efficient opera- 
tion. It’s sturdy and simple. 

“UNINTERRUPTED SERVICE” 
—the result of a “UNIQUE DE- 
SIGN and BETTER CONSTRUC- 
TION.” 

Literature ready—BLOW TORCH 
and Furnace. 


UNIQUE MFG. CO. 


113 N. Des Plaines St. Chicago 
CHOICE OF THE LEADERS 








RECONSTRUCTED EQUIPMENT 


Stromberg No. 6% M. F. Condensers 
@ $ 0 


o 


Monarch or Am. Elec. Local Battery 
BE. GO. | ce cvicccrciswecsececevrcee .35 
Western Elec. Co. No. 305 type hotel 
sets with 2- or 3-bar Generators, 
1000 or 2500 ohm ringer equipped 
with No. 250 Transmitters and 122 
Rec. Can supply the above with 
Biased attachment on ringers 


without extra chg. @.........-.+.++. 6.50 
Western Electric No. 250 Transmitters 

complete with mouthpiece and back 

OD Saws 600) 66th 2 she FOC CSEKES Se DOCES 1.35 
Kellogg Local or C. B. Transmitters, 

complete with back and mouthpiece 

SF Febd con cerns ownapessdveoeogeces 1.10 
Stromberg-Carlson No. 896—4-bar, 1600 

ohm Bdg. compacts @............ 8.50 
Stromberg-Carlson No. 599—4-bar, 1600 

ohm Central checking Bdg. com- 

BASU |  cvvccccesceccescvcvesescece 7.25 


Stromberg-Carlson No. 599 type 4-bar 
1000 or 1600 ohm Bdg. compacts @_ 7.00 
Monarch $8-bar, 1000 or 1600 ohm Bdg. 
compacts @ $7.00—4-bar $7.50—5- 


Ee gek keer tie ees eneee er Wee ee one 9.00 
Garford Pony type 4-bar. 1000 or 1600 
ohm Bdg. compacts @............. 8.50 


Am. Elec. No. 36 3-bar 1000 or 1600 
ohm Bdg. compacts @ $6.50—4-bar 


es SS ee Ree 7.75 
Kellogg No. 2805, 3-bar, 1000, 1600 or 

2500 ohm Bdg. hotel sets @.. 7.00 
Dean or Garford 3-bar, 1000 or “1600 

ohm Bdg. desk sets @ $8.75—4-bar 

@ sO. BG——G-BOF Go. vcccccseccccscces 10.25 


Monarch 3-bar 1000 or 1600 ohm Bdg. 
desk sets @ $8.50—4-bar @ $9.00— 
See Bk. cncccs enced endsercessnios 10.00 
REBUILT ELECTRIC EQUIPMENT COMPANY, Not Inc. 
E. C. Stoeffhaas, Mgr. 
1940 W. 2ist Street, CHICAGO, ILL. 
We are not connected with or successors to Rebuilt Telephone 
Equip. Co 











WANTED—To buy used trans- 
mitters. 125 W. North Ave., Olney, 
Illinois. 
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Automatic Makes Great 
Progress in Germany 
Berlin, Germany—Despite the financial 
difficulties attending the introduction of 
new methods by the post office authori- 
ties, the introduction of the automatic 
telephone system has made rapid prog- 
ress in Germany, says the Electrical Re- 
view. A beginning in this respect was 
first made in 1907 by the conversion of 
the Hildesheim network to the automatic 
system, but further work was interrupted 
by the war and in the three years im- 
mediately following, and it was only pos- 
sible to make a fresh start in 1922 in a 

systematic manner. 

The aim of the postal authorities now 
is to completely transform the local net- 
works within a period of 15 years. At 
present in the old Reich telegraph area 
there are 33 large exchanges with 105,000 
automatic connections, 29 medium ex- 
changes with 10,000 automatic connec- 
tions, and 113 exchanges with 8,000 such 
connections, and preparations are being 
made for the conversion of a_ similar 
number of other exchanges. The course 
of the financial position will determine 
whether the 15 years’ program will be 
entirely carried out. 

Cerrier Current Equipment in 

Australia 

Sydney, Australia—Carrier telephone 
equipment, furnished by the International 
Standard Electric Corporation, was in- 
stalled recently between Sydney and Mel- 
bourne on a 600-mile circuit and provides 
three telephone channels in addition to 
the existing telephone and telegraph cir- 
cuits. The successful operation of the 
new facilities is attested by the fact that- 
within a very short time after they were 
made available to the public, traffic in- 
creased thirty per cent and connections 
were completed on the average in about 
seventeen minutes. 

The most recent order which Interna- 
tional Standard has received from Aus- 
tralia calls for five channels each of Car- 
rier Telegraph equipment, between Syd- 
ney and Melbourne and Melbourne and 
Adelaide. The lengths of the circuits are 
approximately 600 and 500 miles. To 
provide for the signals reaching their des- 
tination with sufficient strength, repeater 
equipment for amplifying the high fre- 
quency currents will be installed at inter- 
mediate points on both circuits. 

Alma, Ark.—Henry Weese has pur- 
chased the local telephone exchange from 

B. Stewart. 

Richmond, Kan. — Alice 
Nofsinger has bought the 
Home Telephone Co. 


McCandless 
Richmond 


Grandview, Ark.—The local telephone 


system is being rebuilt. 


‘ol. 30, No. 2 


H. E. Bradley Picked to Lead 
Quaker State Independents 
Harrisburg, Pa—H. E. Bradley of 
Harrisburg was elected to head the Penn- 
Telephone and _ Traffic 
Association by the association’s board of 
Other officers elected: Vice- 
Stock- 
vice-president, West- 


svlvania State 


directors. 
president, Eastern district, J. F. 
well, Philadelphia ; 
ern district, W. S. Paca, Oil City; 
Cameron L. Baer, Har- 


secre- 
tary-treasurer, 
risburg. 
Directors elected—Eastern district: J. 
F. Stockwell, Philadelphia, chairman; G. 
B. Rudy, Sr., York; H. A. Oberdorf, 
Columbia: Cameron L. Baer, Harris- 
burg; J. R. Bailey, Williamsport. West- 
ern district: W. S. Paca, Oil City, chair- 
man; J. H. eg Meadville; J. Z. 
Miller, Erie ; B. Schotte, 
D. Schade, 


Kittanning ; 

poo 

Directory Publishing Company 
Organized by H. A. Johann 
Shidler, Okla.—H. A 

. has organized the 


Johann, manager 
Shidler Telephone Co 
O. K. State 
Co. at Shidler. He will continue in the 


Directory and Publishing 


telephone business, but will also publish 
telephone directories and do other print- 
ing for public utilities. 

Partridge, Kan.—R. W. Vest has 
bought the local teleffione exchange from 
C. H. Burke. 

O.—As a 
Medina and Brunswick plants the Kapp 


Jellevue, result of the 


interests’ exchanges in Ohio now num- 


ber 21. 











Everstick 


Approved 
by Large 





Operating 
Companies 

For the 

Following 

Strains 
Se, cccvasecesssence 2,200 Ibs. 
SD. <-dcscnseaee 6,000 Ibs. 
 ceccaeeeusiee ‘ 6,000 Ibs, 
Rb etecinppapersnc: 10,000 Ibs 
Be” BE lc acccccccsecece 16, Ibs. 


Write for Details 


Everstick Anchor Co. 


ST. LOUIS, MO. 























| «| CHAPMAN 


"|. LIGHTNING ARRESTERS 
MADE BY ~ 
MINNESOTA ELECTRIC CO 


MINNEAPOLIS, MINN. 
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George Kirkham, American Steel 
and Wire Agent, Retires 

Memphis, Tenn.—George D. Kirk- 
ham, who has been sales agent for the 
American Steel and Wire Co. at Mem- 
phis since 1902, retired December 31, to 
take life easy. 

Mr. Kirkham entered the wire busi- 
ness with the Washburn and Moen Mfg 
Co. in 1886 and came with the American 
27 years ago when it bought the Wash- 
burn and Moen company. He is ac- 
tive in the business and social life of 
Memphis and also has a wide circle of 


friends in the north. 


Worcester, Mass., Gets First 


Graybar Branch 


Worcester, Mass.—A new distributing 
branch house of the Graybar Electric 
Co. has just opened its doors for busi- 
ness at 50-52 Portland street, Worcester, 
Mass. W. A. Searle has been appointed 
sales manager of this branch, which was 


opened by the Boston Supply House 


Biloxi, Miss.—Cumberland T. and T. 
Co. is to erect a new exchange building 


here 


UNIT LINE TERMINUS 
(Continued from page 31.) 
ing jack and its associated line lamp, but 
an answering jack and line lamp appears 
only once on a switchboard for each line, 
while a multiple jack may appear many 
times, depending on the size of the office 

Multiple jacks are piled and bolted in 
the switchboard in banks of one hundred 
(see Fig. 35) and strange to say these 
banks are numbered from top down 
rather than from bottom up; however, 
from bottom up is the normal way of 
growth of the switchboard. 

The unit line (Fig. 20) would have a 
multiple jack approximately every third 
position throughout the length of the 
switchboard and assuming a 3,000 line 
board, the multiple of each line would 
appear about 10 times. 

Figure 36 illustrates the multiple jack 
principle, i. e., it shows how the multiple 
jacks from a line recur about every third 


sition throughout the switchboard. 








WANTED—A copy of TELE- 
PHONE ENGINEER for August, 
1925. Will extend your present sub- 
scription two months for same. Ad- 
dress TELEPHONE ENGINEER, 


28 E. Jackson Blvd., Chicago. 








Get your 


Telephone Repair Work 
done at the old reliable 
Telephone Repair Shop 


SUTTLE EQUIPMENT CO. 


LAWRENCEVILLE. tLLINOIS 
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Minnesota’s Big Convention 


Elects E. 


St. Paul, Minn.—E. P. Wright of 
Alexandria was elected president of the 
Minnesota Telephone Association to suc- 
ceed the late D. M. Neill of Red Wing, 
at the 17th annual convention of that 
body. High tribute was paid to the 
memory of the lost leader during the 
convention session. Other officers elected 
were: C. M. Smallwood, Worthington, 
vice-president, and J. C. Crowley, secre- 
tary-treasurer. During the course of the 
meeting Crowley was the subject of many 
commendatory remarks because of his 
valuable service in handling the problems 
confronting the association’s members. 

Minnesota’s telephone men conducted 
an exceedingly profitable three-day ses- 
sion of consideration and research. Mem- 
bers of the organization, in telling of 
their work during the past year, gave 
vivid evidence of the progress that In- 
dependent telephony is making under the 
able management with which that state’s 
companies are blessed. 

The state’s telephone companies have 
had some tough battles to go through in 
legislation, and are not finished with the 
campaign, according to Mr. Wright's 
presidential address. He told of the 
necessity of fair legislation with respect 
to rates and inductive interference in par- 
ticular. He stressed the importance of 
co-operation between rural companies and 
the larger units and brought out the as- 
sociation’s need for more money to en- 
able it to handle the demands of the 
smaller companies that must inevitably 
fall upon it. Successful results of the 
district conferences also were summarized 
in the Wright address. 

Inductive interference occupied a promi- 
nent spot in the remarks of J. E. Wright, 
Minneapolis division commercial agent of 
the Northwestern Bell, who presented an 
illustrated address on “Some Things to 
Consider in Order to Meet Our Responsi- 
bilities to the Public.’ Mr. Wright 
brought out details of preventative mainte- 
nance, toll relations, accounting methods 
and public relations, especially as con- 
cerning the farmer, during the course of 
his remarks. 

A. C. Cragg, the Tri-State’s general 
auditor, who has been one of the mov- 
ing factors in the national association's 
accounting committee, reported in illumi- 
nating detail the accomplishments of this 
committee and analyzed the committee’s 
findings. He expressed hope that the ac- 
counting handbook being prepared by this 
committee would greatly simplify and 
standardize correct telephone accounting 
practices. He said that if the Minnesota 
association carries out its plan of com- 


paring figures and operating practices at 


P. Wright President 


the district conference, much practical 
good will come of the venture. J. W. 
Howatt, the Minnesota commission’s su- 
pervisor of telephones, also spoke on ac- 
counting, urging the necessity for cor- 
rectness of method and accuracy in re- 
cording the expenditures for new plant as 
well as the retirements for plant removed, 
abandoned or replaced by relating in- 
stances of apparent errors in accounting 
as revealed by audits of books and exami- 
nation of reports of telephone companies. 

Jay Greaves, Glencoe, put forth the 
report of the association’s committee on 
inductive interference, which showed de- 
cided progress in reducing this fertile 
source of trouble in Minnesota. He told 
of the ruthlessness of some of the power 
companies and noted an improvement in 
this situation when the larger power utili- 
ties began to command the field. The 
history of the telephone association’s suc- 
cessful fight in the legislature was re- 
cited. The rules compiled for the gov- 
ernment of the interference problem 
would serve as a text book for the con- 
flicting interests to employ in solving 
their perplexities without being compelled 
to go to the commission. A lively dis- 
cussion followed the reading of the re- 
port. 

Harry C. Scoles, traffic engineer for 
the Tri-State, spoke on the importance 
of peg-count and traffic studies, paying 
marked attention to the value of these 
studies in the small exchange. His in- 
teresting and helpful address was well 
received. 

Utility financing requirements were ex- 
plained by J. L. Seybold of Wells-Dickey 
Company, Minneapolis, in a way that 
offered considerable help to the telephone 
man who had some financing in prospect. 
The financier outlined as necessary re- 
quirements for the telephone companies 
intending to finance: “A business unit 
of such size and adequacy as to permit a 
distribution of overhead and still show a 
return on the investment, a capable man- 
agement and a proper set of books.” 

G. W. Robinson, president of the Tri- 
State, compared the history of the tele- 
phone industry with the history of the 
United States. “First we had,” said he, 
“the era of monopoly and restriction. 
Second, the era of awakening and pro- 
test. Third, the era of contest and bat- 
tle. Fourth, the era of construction and 
progress.” 

Among other headliners who spoke 
briefly during the convention sessions 
were C. C. Deering, national association 
secretary-treasurer ; Thomas Phalen, sec- 
retary of the South Dakota association; 
Fred Runkel of Portage, Wis., and A. 
J. McInnes of Valley City, N. D. 
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Rate Cases 
Accounting 


Appraisals 
Audits 


Charles W. McKay 


20 East Jackson Blvd. Chicago 


Telephone Harrison 7848 

















ARMS 


Fir—Yellow Pine 


Plain or Treated 
LOCUST PINS, OAK BRACKETS, ETC. 


All cross arms manufactured 
and shipped from 
Baltimore, Md. 


GULF CROSS ARM CO., 


Fairfield, P. 0. Baltimore, Md. 
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A. J. Johnson Company’s Specials 
Prove Guide to Shoppers 

Chicago, I1l.—Monthly 

of construction supplies and other equip- 


“specials,” a list 


ment which is being sent out each month 
by the A. EF 


generally recognized as a valuable help to 


Johnson Co., is becoming 


tclephone companies that are shopping 
for attractive prices on standard material, 
according to Al Johnson, head of the 
company. Johnson’s extensive experience 
as a purchaser is employed in securing 
shopping 


these monthly leaders on_ the 


list. The “specials” include a wide range 
of supplies that are handled by Johnson 
in addition to his line as distributer of 
Superior friction and _ rubber tapes, 
Victor and Ace dry 


batteries and other standard items. 


batteries, radio B 

















COFFEY’S 
Central Accounting Department 


Keeps the records and makes up all re- 
ports for companies (large and small) in 
17 states. The cost is about half the 
° salary of a bookkeeper. It will not cost 
you anything to inquire as to our plan, 
charges, etc. Write today 

CoffeySystem & Audit Co., Indianapolis, In . 














SCRAP PLATINUM 


Highest prices paid for discarded or 
obsolete telephone and switchboard ap- 
paratus; platinum contact relays, ring 
keys, etc. Have specialized in this field 
for many years. 

CONTACT METALS CO. 
221 E. 23rd St., Chicago 














Send for free sample and 
prices on 


UNIVERSAL 
DROP WIRE 
INSULATORS 


Universal Specialty C 
120-4, S. 7th St., Terre pang | 
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BARTLETT 


TREE TRIMMERS 


The Lineman’s 





Guardian 

Still a necessary dut Yes, 
always but no longe! 17 
ardous 

BARTLETT TREE TRIM- 
MERS faithfully guard the 
lineman from those high ten 
sion wires that lurk with mur 
derous intent among the 
branches It’s easier, toc 
much easier to trim with tl 
BARTLETT—a compound rea 
son why you should use them 

Everything insulated and 








everything accurately con 
structed to make the cutting 
easy Their safety and effi 
iency is unsurpassed They 
are the choice of many of the 
Bell telephone companies thru’ 
out the country 


Are you BARTLETT equipped? 


BARTLETT MFG.CO. 


452 E. Lafayette Ave., DETROIT, MICH. 
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ACCOUNTING 


Specialization on Public Utility Account- 
ing Records and Audits enables us to 
best serve Telephone Companies 


HERDRICH AND BOGGS 


Certified Public Accountants — 
1014 Mercnants Bank tidg., Indianapolis, Ind. 

















CEDAR 
POLES 


Quick Delivery 


Prices and Quality Satisfactory 
**Producer Direct to Consumer”’ 


J. J. SEGUIN 


579 St. John Street 
QUEBEC CITY, P.Q., CAN. 














J. K. Johnston, Telephone Engineer 


During recent years I have been 
privileged to appraise Telephone Ex- 
changes all over the United States. 
The list totals 410. Would you like 
to avail yourself of my services? 


903-4 Lemcke Building, INDIANAPOLIS 














W. H. CRUMB 


Telephone Engineer 
9 South Clinton St. Chicago 














J. G. WRAY & CO. 
Telephone Engineers 
Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization 
and Operation of Telephone Companies 
J. G. Wray, Fellow A. I. E. E. 


Cyrus G. Hill 
1217 First National Bank Bldg., Chicago 




















CHEAPEBRB than type- 
writer—SAVES 2% of 
YOUR present costs — & 
to 15 times FASTER and 
BETTER than pen of 
typewriter. 
FREE TRIAL will 
prove it! 


904 W. Van Buren St., Chicage, Ii 
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Quick Change With Monarch New Board 


Chicago, I1]1—The Monarch Telephone 


Mig. ¢ has developed a new combina 


tion magneto and common battery switch 


board [he illustrations on this page 
show it in one case as a magneto board, 
and in the other as a common battery 
board. The magneto board, with an ulti 
mate capacity of 320 lines, when cor 


verted to common battery, has an ultimate 
capacity of 400 common battery and 120 
magneto lines 

This magneto board is one of the new 
type Monarch switchboards having lamp 
supervision and  new-style, key-sheli 


equipment. When converted to common 


battery it has all the desirable features 
required for the size exchange this board 
is intended to serve The big advantage 
of this Monarch combination  switch- 
board, it is stated, is that the magneto 


board does not have to be rebuilt in any 
way for this conversio1 At the time the 
magneto board is built, space is provided 
and arrangements are made for the addi 
tional equipment required for the change 
to common battery 

In converting this board from magnet 
to common battery service, the key shelf 
and all permanent wiring remains the 
same. The lamp supervisory cord cit 
cuits are made universal simply by add- 
ing two relays on mountings already pro- 
vided on the relay gates in the rear of 
the cabinet. The drops and jacks are re- 
placed with lamps and jacks, for local 
lines, which are mounted with fasteners 
already provided for this purpose. Line 
cables and relay bays specially made for 
this conversion are furnished by the 
Monarch company at the time this change 
is made. 

The object of this switchboard is to 
provide a means for easily changing serv: 
ice from magneto to common battery in 
the quickest and most economical w ay at 


any time during the life of the board. It 
is stated that this combination magneto 
board now can be installed at magneto 
prices and in five or ten years, when it 


is necessary to convert it to common bat- 
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tery, the investment will be no greater 
than if the board had been equipped with 
common battery lines in the first place. 

The Monarch company claims that with 
this switchboard operating companies 
have a most satisfactory method of keep- 
ing pace with the growth of their cities 
for the full life time of the board. 


Meckler, Matthews’ New Gotham Boss 


Louis M. Meckler has succeeded W. J 
Mcllvane as New York representative of 
the W. N 
Louis, manufacturers of Matthews Elec 


trical Specialties. Mr. Meckler formerly 


Matthews Corporation, St. 


was employed as a technical assistant in 
the Electrical Testing Laboratories, New 
York City, and later was chief inspector 
f electric equipment on the Hudson and 
Manhattan Railroad trains. He then en- 
tered the Engineering Department of the 
Public Service Electric Co. at Newark, 
\. J., working on substation construction, 
and while there qualified for the position 
of Electrical Engineer for the New Jer- 
sey Public Utility Commission, which 
position he held for nine years. He then 
spent two years in the office of John S. 
Ware, Distribution Engineer of the Pub- 
lic Service Electric Co of Newark, and 
n April, 1925, became sales engineer of 
the W. N. Matthews Corp. in the New 
York metropolitan area. When Mr. Mc- 
Ilvane resigned, he was appointed New 


York representative. 

The Baltimore territory, formerly cov- 
ered by Mr. MclIlvane, will be under the 
supervision of H. C. Biglin, Southern 
District Manager of the W. N. Matthews 
Corp., and the territory will be covered 
by J. J. Smith with headquarters in Bal- 
timore. J. T. Pearson, district manager 
in Detroit, has resigned, and the De- 
troit territory will be covered by H. L. 
Brueck, Chicago District Manager, while 


the Iowa territory, formerly covered by 
Mr. Brueck, will be covered by W. M. 


Watters. The northern section of Penn- 








Louis M. Meckler 


sylvania, formerly covered by the 
Matthews New York office, has been 
transferred to J. A. Jaques of the Pitts- 
burgh office. 

Omaha, Neb.—Northwestern Bell 
plans to spend $1,500,000 in the Ne- 
braska division in 1926. 
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Superior Tapes 
Black and Grey — Black and Grey 
FRICTION RUBBER 

Highest in Meets all 
QUALITY SPECIFICATIONS 


All Items in 


Line Hardware 
Hot Galvanized 


Victor Telephone 


Batteries 
Ace Ignition 


FIR CROSS ARMS, PINS, BRACKETS 
Siemens-Martin STRANDS and Regular 
Iron and Copper WIRE Bare and Insulated 
Northern CEDAR POLES Western 


A. J. JOHNSON COMPANY 217.52: Peegizinss 

















| The “STEWART” Cable Tester 


Loc: ates shorts, crosses, 
grounds and wet spots to 
an inch. Will often sa\ 

one case of 


t “STEWART” 

Tester and be sure 

are going to locate 

, next case of cable 

trouble quickly 

Any telephone man can 

use it. Not an instrument 
that only an expert can us 

Equipped with two vi 

brators and an indicating 
lamp. Write for circular. 
Sent on 10 days’ trial 

Also, Test Sets, Test Cabi- 

nets and Detecto-Meters. 


STEWART BROTHERS 


OTTAWA, ILLINOIS 





Note Protection at Corners 


Blake Insulated Staples 


Unequalled for telephone and bell 
wiring. The fiber insulation pre- 

“6 vents troublesome short circuits 
and grounds. 4 sizes. Pat. Nov., 
1900. Write for samples. 


Blake Signal & Mfg. Co. 


BOSTON, MASS. 


STANDARD 
Telephone Wires and Cables 


Bare Copper Wire 

Copper Clad Steel Wire 

Plain Rubber Insulated Wire 
Braided Rubber Insulated Wire 
Lead Covered and Armored Cables 


Write our nearest ofice for complete information. 


Standard Underground Cable Co. 


Boston Philadelphia Detroit Chicago 
New York Pittsburgh San Francisco St. Louis 
Washington 











AND NOw COMES LIQUID 
EVER-PROTECT 
ae Compound 


A perf a ~ “go ion ng ae 
its moistu 1 dampness trom see¢ ng 


kif — Z National Cable 











Incorporated 


(EVER: PROTECT? Compound Co. 


CABLE COMPOUND 








=. | MITCHELL - - IND. 
AG 
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PATENTED U.S AMO CARADA 


Meredith’s Multiple Creosoted Wood Conduit 


3-inch bore, 2 to 12 duct 
Single conduit, 2, 22 and 3-inch bore 


W. C. MEREDITH ATLANTA, GEORGIA 























American Steel & Wire Co.’s W. & M. 


elephone Wi 

elegraph re 

STRAND STEEL WIRE 
POLE STEPS 


Descriptive Literature—free 


American Steel & Wire Company 
CHICAGO NEW YORK 








Creosoted Wood Conduit 


Railroad Ties, Bridge Timbers, Piles, Poles, Paving Blocks 
and Lumber—Manufacturers of Cross Arms, Signal Trunking 
and Wyckoff Conduit for Underground Wires. 

The Wyckoff Pipe & Creosoting Company 
Established 1881 
OFFICE: 522 5th Ave., N. Y. WORKS: Portsmouth, Va. 
































WESTERN CEDAR POLES: 


Treated or Untreated 


G. W. SLACK LUMBER CO. 


Kalispell, Montana 
Good Sales Connections Wanted 
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New Monarch Magneto Switchboard 
with Key Shelf Supervision 





HIS magneto board, with its new key shelf supervisory key and 

signals, brings to the small town and rural districts magneto 
operator efficiency equal in practically every respect to the common 
battery operation in metropolitan districts. 


Several new features and newly designed parts have been employed 
in building this board, making it more reliable and efficient in 
operation. The new key shelf supervision has two clearing out 
signals, a ringing and listening key and a ring back key combined 
in a single unit. The two clearing out signals are linked together 
mechanically with the listening key. If the signals are open, 
throwing the listening key into supervising position automatically 
restores them. 


The close up view of the keyshelf of this new magneto board shows 
. clearly the arrangement of this new supervision. The signals are 
no longer hidden behind a tangle of cords. The key shelf and plug 
board is covered with a solid black insulating material that will not 
warp or crack. The pure white signals stand out in strong contrast 
against the black. 


This Monarch Magneto Switchboard 
is carried in stock, and equipped as 
follows: 





Lines Cord Equip. 
Code No. Wired-Equipped Wired=-Equipped 
5001-A 50 30 15 6 
5001-B 50 50 15 8 
2 5001-C 100-80 15 10 
7 5001-=D 100 100 15 12 
5001=E 150 120 15 15 


Telephone 








ons” 


WEST VAN BUREN ST., CHICAGO, ILL. 
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t’s rightly named— 





Peerless in tracking 
— to trouble’s 
air 





T-2002 
TEST SET 


is the simplest, surest test set for the trouble- 
shooting jobs; not merely because we say so, but 
because its widespread use and endorsement by 
the leading practical telephone men endorse it as 
the foremost device of its kind. 


It stands up under the hardest use, serving the 
“shooter” with unbeatable dependability. 


Get complete details of the Peerless T-2002 Test 
Set and you'll see right away why it is far ahead 
of anything else for your work. 


We will be glad to send you information of other 
Thompson-Levering instruments for the telephone 
industry, also. These instruments include portable 
testing sets, cable testing apparatus, and standard 
electrical instruments. 


Have you ideas about some electrical instrument 
you’d like to have made? Take up the matter 
with us, for we have splendid facilities for manu- 
facturing in this line. 


Thompson-Levering Co. 


351-361 North 57th Street 
Philadelphia, Pa. 
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